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NEW BOTABY DIAMOND MILLSTONE DBESSEB- 
We illustrate in the annexed engraving a new application 
of the black diamond, or carbon, to the dressing of mill- 
stones. The device is the invention of M. A. Millot, of 
Zurich, Switzerland, and may be applied to millstones of 
any size and nature. The cutting is done by a rotary head 
to which the diamonds are attached. 

The machine works entirely automatically, the mechan- 
ism being attached to a solid base, which is secured to the 
center of the stone. The rotating cut- 
ter moves forward and back ; and when 
it has completed its travel in one di- 
rection, a ratchet wheel advances one 
tooth, and the machine operates so as 
to present a new surface of the stone 
to the action of the diamonds. The 
cutter head revolves at the rate of 
12,000 turns per minute without the 
slightest vibration. The diamond 
points work in oil, and the adjustment 
is such that they always fall into the 
old series previously cut. But very 
little power is required, and a simple 
cord serves "for its transmission. In 
less than an hour, it is stated, an or 
dinary stone is dressed with an accu- 
racy never before attained. The edges 
are disposed to any desired eccentrici- 
ty, in order that the increase may take 
place under the most favorable condi- 
tions, and so as to overcome the cen- 
trifugal force corresponding to the di- 
ameter of the stone. 

M. Millot states that the automatic 
action of his machine is an advantage 
more than sufficient to compensate for 
its cutting only in radial direction. 
Waste of diamonds is prevented by 
completely imbedding the stones in 
the cutter head, so that these points 
never project beyond their metallic 
holder. 

In one of the largest mills in Zu- 
rich there are eight pair of stones, 
four of which turn to the right and 
four to the left. No difference what- 
ever is noted between the two sets in 
point of product obtained. In order 
to test the durability of stones cut by 
the machine with those dressed by 
hand, two pairs were prepared, one in 
each way, and worked for eight days. At the end of tbis 
time the hand-dressed millstone was considerably worn 
while that dressed by the machine was unaltered. It was 
also noted that the diamond-dressed stones remained more 
perfect at the circumference. One diamond cutter, it is fur- 
ther stated, will serve to dress several hundred stones. 



the hose in the rings, so that it cannot be pulled out or 
forced out by heavy pressure. In the present invention, a 
flanged double-conical ring, B, is slipped on the hose, so 
that the edge of the latter is lapped by the flange while the 
conical portion passes inside. Over ring, E, the main 
coupling, as already described, is placed. Then a thread- 
ed ring, F, enters the threaded rear part of ring, A, takes 
against the hose, and jams it firmly against the tapered ring, 
as represented. 



servatory have been unable to detect any such star, even 
with the great telescope. M. Struve is repeating his obser- 
vations; but as he has since noted companion stars to Regu- 
lus and Arcturus in the shape of fine spots of light, distant 
about 10 seconds, where it is certain that no heavenly bodies 
of the kind are in existence, it appears that the optical de- 
ficiencies of the astronomer himself have led him into error. 




MILLOT'S BOTABY MILLSTONE DBESSEB- 



Chinese View* on English Science. 

If the election were not over, we 
should direct the attention of our po- 
litical contemporaries, whose ingenui- 
ty is so fertile in devising campaign 
anecdotes not wholly complimentary 
to their opponents, to the author of a 
book called " Ei-king-lu," who seems 
to possess a special aptitude for that 
species of literary work. The volume 
is published in China ; and the author, 
who has resided in England, returns 
home and accounts for British scienti- 
fic progress by the fact that the En- 
glish have undoubtedly robbed the 
Chinese of their learning. One me- 
thod adopted by English scientists has 
been the making of an extract from 
the eyes of Chinese who have become 
Christians, and touching the eyes of 
foreigners withit, by which they have 
been enabled to understand astronomy 
and perceive the mineral wealth of the 
earth. This clearly accounts for Pro- 
fessor Proctor's remarkably rapid mas- 
tery of the science of the stars. An- 
other valuable medicine for the promo 
tion of intelligence has had, for one 
of its ingredients, the brains of a Chi- 
nese girl who had embraced Christian- 
ity. Other medicines have been mixed 
with the brains, and the compound 
made up into pills, which received 
their final touch in the shape of in- 
cantations instead of sugar coating. 

Our English readers will perhaps 
identify the author of this remarkable 
book from his statement that he lived 
three years in England, during which 
time he had three princesses given him 
to wife by Queen Victoria, and that he 
was only permitted to return to China 
upon giving a promise not to expose 



Patented through the Scientific American Patent Agency, | the British improprieties which he had witnessed. 
April 18, 1876. For further particulars, relative to sale of 
rights or of patent, address, before January 1 next, George 
W. Price, Smithtown Branch, Suffolk county, N. T., or J. A. 
O'Brine, northwest corner of Front and Pine streets, Phila- 
delphia, Pa. 
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PBICE'S IBPBOVED HOSE COUPLING. 
The annexed illustration represents a new hose coupling 
which offers the advantages of easy connection by simple 
automatic catch mechanism, and which embodies a novel | star to Procyon. 
way of securing the hose, so that the latter 
is held with great firmness. At the same time 
means are provided whereby the hose can be 
quickly released from the coupling. Fig. 1 
is a sectional view, and Fig. 2 an end view, 
from which it will be understood that the 
two parts of the coupling are precisely 
alike, and are interchangeable : so that, if 
one portion' should become injured, another 
may be readily substituted, and thus the 
failure of one part does not necessitate the 
removal of the entire union. 

A is the main ring. In a recess on its front 
side is secured rubber packing, B. Pivoted 
in its upper portion is a catch, C, which 
bears against a bent rubber spring as shown. 
Cast on the corresponding lower part of 
ring, A, is a projection, D. As the opposite 
half of the union is made in simitar manner, 
it will readily be seen that the projection, D, 
on one half enters under the hook of catch, 
C, on the other, and is engaged thereby, and 
vice versd. Hence it is only necessary to 
bring the faces of the parts together, when 
the catches become fastened; and the pack- 
ing, B, being compressed, effectually closes 
the joint. 

The principal difficulty encountered in de- 
vices of this description is the fastening of 



The Companion of Procyon. 

It now seems probably that M. Struve was mistaken in his 

supposed discovery, made some time ago, of a companion 

The astronomers at the Washington Ob- 
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A Curious Grain-Drying Process, 

A correspondent of the Chicago Inter-Ocean describes a 
new process for drying grain, which he states is now in suc- 
cessful use in St. Louis and other cities, and by which grain, 
in any condition short of actual decay, can be restored to a 
merchantable grade and rendered safe to ship to any part 
of the world. The machinery consists of two conical-shaped 
revolving cylinders, the inner one being heated by confined 
steam, and the outer one fitted with appliances by which the 
grain is carried up and dropped through 
several feet of heated space upon the hot 
smaller cylinder. The cylinders being of 
conical shape, a draft is created, and the 
damp and impure vapor arising from the 
grain is carried off at the larger end of the 
curer in stifling clouds. Upon both cylin- 
ders electro-magnetic metals are attached in 
such manner as to generate a constant cur- 
rent of electricity, which is said to act upon 
the grain in some such manner as electrici- 
ty acts upon the human skin. The grain 
becomes electrically excited. The result of 
the process upon grain is scarcely less than 
wonderful. Corn, wheat, and oats, in such 
wretched condition when they went into the 
machine that no one would ever think of 
doing anything with them but throw them 
away, came out entirely dry and thoroughly 
cleansed of mold. 

[The foregoing may relate to some new 
process, but the description is evidently ab- 
surd. There are no " electro-magnetic me- 
tals," and we cannot perceive wherein "elec- 
tricity " could, under the circumstances, ex- 
ercise any effect, beneficial or otherwise, on 
the grain. Possibly some one can send us 
definite information regarding the process 
to which the writer refers. — Eds.] 
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PTJBLISHEBS' CAED. 

Some twenty thousand of the subscribers to the Scien- 
tific American and Scientific American Supplement 
will find printed on the wrappers which envelope this 
week's papers the information that their subscriptions are 
about to expire, coupled with a request that the same may 
be renewed for the coming year. But one number of 
either journal, besides the present issue, remains to com- 
plete the volume; and as it is our fixed rule not to send pa- 
pers after the term subscribed for is ended, those desiring 
the weekly visits of our papers to continue without inter- 
ruption; will therefore serve themselves by remitting as 
soon as possible. At the same time they will, in so doing, 
greatly favor the publishers, as the latter are thus enabled 
to form proper estimates as to the magnitude of the edition 
which it will be necessary to print at the commencement of 
the year. The rates of subscription to either journal or to 
both combined remain as heretofore. 

The success of the Scientific American Supplement 
has proved so genuine, and its circulation risen so greatly 
beyond our anticipations, that we shall continue its publi 
cation and use our best endeavors to increase its value. As 
to the" programme and plans which we have in hand for ren- 
dering both Scientific American and Supplement indis- 
pensable to workers in every branch of art, of industry, and 
of science, the reader will find them fully detailed in the 
advertising pages of this issue. 

Those who have taken the papers through newsdealers 
are recommended to continue to do so, and those in the habit 
of procuring their papers weekly from the stands will find 
them there as of old ; and those who neither subscribe for 
nor buy the Scientific American nor its Supplement may 
peruse them both on file in any working men's reading room 
in the country, or in the library of any institution of learning 
in the world. 

A handsome subscription list will be sent as usual on ap- 
plication by those desiring to form clubs. 



Money. — In order to guard against the possibility of loss 
through the mails, we advise our subscribers to send their 
money either in money postal orders, bank checks, or drafts. 



THE EXTENSION OP SENSE. 

In "What the Coming Man may be " we considered, not 
long ago, some of the possibilities of humanity in respect to 
the development of man's moral and intellectual faculties; 
and seeing, with the hero of Locksley Hall, that the thoughts 
of men are widened with the process of the suns, we looked 
forward to a time when faculties such as Shakespeare, New- 
ton, Mozart, Michael Angelo, and other men of great genius 
enjoyed shall be the common inheritance of the race: a time 
when the average man shall as far surpass the highest men 
of today in moral and intellectual force as the latter do the 
lowest savages or the most brutal of our prehistoric ances- 
tors. 

In his suggestive address before the American Chemical 
Society, Dr. Draper touched another aspect of the question, 
the extension of man's faculties of sense. Referring to the 
two well known classes of nervous fibers — those which 
gather the impressions of external things and convey them 
to the nerve centers, and those which transmit the dictates 
of the will from within outwards — he observed that, in the 
improvement of the capabilities of one of the former by tele- 
scopes.microscopes, and other sight-aiding contrivances, we 
have an earnest of what may hereafter be done as respects 
the four other special organs of sense : while as concerns the 
second class, the increase of man's power is not less remarka- 
ble. The resolves of the will may already be transmitted 
beyond us with even a greater velocity than in the living 
system itself, and that across vast terrestrial distances and 
beneath the sea. "Telegraphic wires are, strictly speaking, 
continuations of the centrifugal nerves, and we are not 
without reason for believing that it is the same influence 
which is active in both cases." 

The learned lecturer might have added that the extension 
of sight by no means exhausts the improvements of special 
sense already arrived at. In range and delicacy of action, 
the aural apparatus of the skilled musician surpasses that 
of the savage even more than his visual organs do : while 
the extension of sight by means of lenses is all but paralleled 
in hearing by means of modern acoustic apparatus. Already 
we may here by telegraph the intonation of a speaker, or 
the notes of an instrument, many miles away; the entangle- 
ments of sound are analyzed by the inventions of Helmholtz 
as completely as those of light are by means of the prism ; 
while by Kcenig's apparatus the eye is constrained to do the 
work of the ear.sounds inaudible by the ear are.so to speak, 
heard by the eye, and the range of human knowledge and 
capacity for investigating Nature, are thereby vastly ex- 
tended. 

In a scientific point of view, Dr. Draper goes on to say, 
such improvements in the capabilities of the organs for re- 
ceiving external impressions, such extensions of the dis- 
tances to which the results of intellectual acts and the dic- 
tates of the will may be conveyed, constitute a true develop- 
ment, an evolution none the less real though it may be of 
an artificial kind. " If we reflect carefully on these things," 
he adds," bearing in mind what is now known of the course 
of development in the animal series, we shall not fail to 
remark what a singular Interest gathers round these artifi- 



cial developments — artificial they can scarcely be called, 
since they themselves have arisen interiorly. They are 
the results of intellectual acts. Man has been developing 
himself. He, [so far as the earth is concerned, is be- 
coming omnipresent. The electrical nerves of society are 
spread to a plexus all over Europe and America : their com- 
missural strands run under the Atlantic and Pacific." 
When shall this line of development have an end? In his 
reach of sense-perception, his mastery of time and space, 
his ability to foresee and control the course of Nature, mak- 
ing the powers of earth and air to serve him and do his bid- 
ding, the man of today surpasses the gods of yesterday. 
Who shall say what the man of tomorrow may not be ? 

It is high time to cease canting about the degeneracy of 
of man in these latter days. Those who spend their lives 
among the dreams of the ancients, knowing nothing of the 
powers and achievements of modern man, may be pardoned 
for proclaiming their own inferiority; but they have no 
call to speak for the real men of the real world about them, 
the men who are doing the world's work, at the same time 
steadily lifting humanity to higher and yet higher planes of 
capacity and power. 

In spite of those who persist in facing backwards, deny- 
ing that scientific progress is any measure of human evolu- 
tion, the progressive development of human force and faculty 
is a reality. Where the ancient athlete could strike a blow 
of a hundred pounds, the modern mechanic can deal one of 
as many tuns; the steam hammer, the rifled cannon, the 
rock-rending dynamite being as truly human as the muscle 
on his shoulder. In creating them, man has added to his 
personal power as truly as if he had increased by so much 
the forces of his right arm. The telescope, the microscope, 
and the spectroscope are extensions of his eye. The resonator, 
the manometric cell, and the electric sounder are additional 
ears. The electric telegraph enables him to be and to act in 
a thousand places at once. Indeed all that science and art 
have done to make man master of the conditions and forces 
of Nature may be considered so many extensions of his or- 
ganic endowments. 

Yet, much as has been accomplished in this direction, 
much as the civilized man excels the savage in scope and 
reach of faculty and force, the scientific development of 
human capabilities has but just begun. As Dr. Draper hap- 
pily expresses it, we have in what has been done merely an 
earnest of what the future has in store. In the direction of 
taste and smell, the Universe is almost entirely unexplored. 
Properly disciplined and aided by mechanical and other 
means of increasing their range and acuteness, these senses 
may prove as efficient in the explcration of Nature, as ser- 
viceable for the mental and matetial advancement of hu- 
manity, as either sight or hearing. Already we have an in- 
timation of what discipline may do for the sense of touch in 
the exquisite tactile sensibility of some blind people, in the 
extreme sensitiveness of the bat's wing and the antennas of 
insects: and even greater promise is held out by taste and 
smell as exhibited in the chemist's ability to distinguish 
thereby many sapid or odorous substances, in quantity too 
small to be otherwise detected. Still more strikingly are 
the possibilities of these senses manifested in certain ner- 
vous states produced by drugs or disease, especially that con- 
dition of exalted sensibility known as hyperesthesia. And 
it is quite possible that, as the microscope.acting externally, 
increases the natural acuteness of vision, so the range and 
acuteness of the senses excited by contact may be corres- 
pondingly increased by substances acting interiorly through 
the nervous system. 

It is true that such exaltations of sense-perception are apt 
to be attended with mental disturbances more or less dis- 
qualifying the subject for logical thinking; but we cannot 
pronounce it impossible for chemistry to discover or pro- 
duce compounds capable of bringing about the one state 
unattended by the other: in other words.capable of tighten- 
ing in any desired degree the acuteness of any sense without 
deranging at the same time the proper balance of the purely 
mental faculties. Besides, a telescope or a microscope in the 
hands of an untrained savage is quite as puzzling in its 
action, as confusing in its results, as the direct testimony of 
our senses is under hyperesthesia. And it seems not less 
reasonable to suppose that the mind may learn to adjust 
itself to the new conditions of perception as readily in the 
one case as in the other. In either event — the discovery of 
other means of exalting sense, or the education of the mind 
to act normally under such new conditions — an enormous 
extension of human faculty must result; and the coming 
man may find therein the means of surpassing us,as signally 
as we do the most brutish of barbarians, in our power of 
penetrating the secrets of Nature and turning them to our 
advantage. 

edi » 
THE OBEAT CYCLONE IN BENGAL. 
If the disasters which have overtaken the unfortunate in. 
habitants of Bengal, India, had occurred in ancient times, 
we should now possess traditions of punishments inflicted 
by an offended deity, besides which the legends of the Flood, 
Sodom and Gomorrah, and the Egyptian plagues would be 
altogether inconsiderable. The population of the province 
is now as numerous as that of the United States. Through 
the failure of the rice crop in 1878, owing to protracted 
droughts, a famine occurred which killed off the people by 
the hundred thousand, and the deaths would undoubtedly 
have reached millions had not the British Government ex. 
erted itself to send immense quantities of food among the 
starving cultivators of the land. Now comes one of the 
most terrible hurricanes ever experienced in that land of 
typhoons and fierce storm ; and official reports tell us that 
I over 250,000 people have fallen victims to the three great 
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storm waves which have submerged the country for over 
3,000 square miles. 

The cyclone, which occurred on October 31 last, arose in 
the Bay of Bengal, and took a northward course, wrecking 
several large vessels which lay in its track. It just missed 
Calcutta, but struck Chittagong, which lies in the most 
northeasterly corner of the bay, stranding every vessel in 
the harbor and nearly destroying the town. Meanwhile the 
storm waves submerged the great islands of Hattiah, Sun- 
deep, and Dakhin, lying in one of the mouths of the Ganges, 
covered several smaller islands, and then flowed over the 
land for five or six miles toward the interior. 

It appears that the immense waves were projected with 
astonishing velocity. Up to 11 o'clock on the night of Oc- 
tober 31, Calcutta despatches reporting the storm said that 
no especial danger was anticipated, but before midnight the 
waters had overrun the land to a depth of 20 feet. 

An examination of the map shows that the islands men- 
tioned are situated near an estuary of the river Megna, and 
they owe their origin to the deposition of soil washed down 
by the Ganges. They constitute part of the Sunderbunds, 
as the low, marshy land thus produced is called, from its 
being covered with the "sunder" tree ; and the district is not 
only the hottest but probably the most unhealthy portion of 
British India. Malaria reigns everywhere, and the forests 
and jungles abound with tigers and other ferocious beasts. 
The English Government for some time past has labored to 
reclaim the islands, and has offered strong inducements to 
settlers to cultivate the ground, which is rich and extremely 
fertile. These efforts have resulted in the clearing of a large 
portion of the territory, and the raising thereon of valuable 
crops of cotton, rice, sugar cane, mulberry trees for silkworm 
food, and timber: while the population of Dakhin, the largest 
island of about 800 miles in extent, has increased to 240,000, 
and those of Hattiah and Sundeep together number some 
100,000 inhabitants. 

Of course the devastation in this district has been com- 
plete. The country is dead flat; and the people, when the 
wave burst upon them, had no place of safety but in the tree 
tops. And there such as were able found their way, sharing 
their refuges with the wild beasts, birds, and serpents. 
Houses by the thousand were utterly swept out of existence, 
and the only relics of human habitations afterwards found, 
were cast up on the Chittagong shore, ten miles distant. 

The Calcutta Qovemment Gazette says that, " wherever 
the storm wave passed, it is believed that not a third of the 
population survived. The islands have barely one fourth of 
their former inhabitants." All the cattle were destroyed, 
and the stench of the decomposing remains has already gene- 
rated an outbreak of cholera which it is feared will prove 
general. The British Government is taking steps to relieve 
the distress which prevails. 



AN INDIAN DUST STORM. 

In his clever account of Bannu, a district in the Funjaub, 
Thorburn describes a dust storm on the great plain of Mar 
wat, a phenomenon of such imposing force and grandeur as 
to be well deserving of the important position lately accord- 
ed it, by American scholars, among the great geological 
agents. 

Marwat, the bed of an ancient lake, is now a vast treeless 
plain of undulating, sandy down, bordered by a region of 
soft loamy clay, deeply furrowed by watercourses, and 
overlaid by a layer of gravel and smooth, rounded stones, 
called "hell stones " by the people, because of their black 
and scorched appearance, the effect, probably, of natural 
sand blast attrition. Seen in autumn or in a year of drought, 
it appears a bleak, howling wilderness, fit home for the 
whistling, heat-laden dust storms that often sweep across 
its surface in the hot months; but in late spring, after a few 
timely showers, it presents an interminable sea of wheat, the 
vivid green of which gives place here and there to streaks 
and patches of darker shaded grain. 

The approach of a dust storm over this place in the dry 
season, and witnessed from one of its boundary hills, is a 
grand and impressive sight. At first but a speck on the 
distant horizon, it rapidly elongates until it stretches from 
east to west, a mighty, threatening wall a thousand feet 
high and thirty miles in length. Nearer and nearer it comes, 
phantom-like, its rushing noise being inaudible to the spec- 
tator. Now one wing is pushed forward, now another, near- 
er still : and now the birds — kites, vultures, and a stray 
eagle or two — circling its front are visible, and one by one 
the villages at the foot of the hill are enveloped and hidden 
from the eye : a few minutes more and the summit of Shekh- 
budin, till then bathed in sunshine and sleeping in the sul- 
try stillness of the June morning is shrouded in yellow, 
scudding clouds. Vanished is the grandeur of the scene in 
a moment, and nought remains but the stifling, begriming 
dust, flying and eddying about in all directions, penetrating 
everywhere. Outside nothing can be seen but a darkness 
which can be felt, and nothing is audible but the whistling 
of the wind and the flapping of bungalow chicks: but inside 
the lamps are lighted, and a quarter of an hour is idly 
passed, until the storm, which generally expends its fury 
on the hillsides, subsides or passes on. 

, . » < i > » 

LOW FLYING BALLOONS. 

In his very excellent report, recently made, on the pro- 
gress of aeronautics, to the British Aeronautical Society, of 
which he is secretary, Mr. Francis W. Brearey says : 

" It is singular that no one has taken advantage of an as- 
certained fact to put the balloon to more pleasurable, 
because more prolonged, use than has hitherto been at- ] 
tempted." After instancing how a boat may be caused to 
travel with the current of a stream by simply using a pole I 



to push it clear of the banks, he adds : "There is every pro- 
bability that, with a balloon so balanced, a push with a long 
pole would send it up spinning for fifty feet or more, and 
one might traverse a few hundred yards before it neared the 
earth and required another push." 

Shortly before undertaking the ascension in which he lost 
his life, Mr. Donaldson, the well known aeronaut, described 
to us his experience in just such balloon sailing. He stated 
it as his belief that, if ever the time came when people 
would step into balloons as readily as they now do into rail- 
road cars, the air ships would not sail above the clouds, but 
would skim close along the surface of the ground. He gave 
many reasons for this view — notably increased safety and 
economy, since balloons could be made much smaller, as 
they would not require a large amount of gas to keep them 
afloat, and there would be little difficulty in stopping to re 
plenish the supply when exhausted. He had found no 
trouble in balancing a balloon at four feet above the ground, 
and at keeping it accurately at that hight for hours. He 
told us, further, that he frequently traveled along country 
roads in this way during calm weather, using a pole to push 
himself along when there was no wind, or to guide himself 
when being wafted by a breeze. As an instance of how 
exactly a balloon can be balanced, he stated that, while 
thus sailing over a road, he carelessly dropped overboard 
about a quarter of a loaf of bread, whereupon the air ship 
sprang aloft a hundred feet or more. We asked him how 
he avoided wagons and similar obstacles in his path without 
discharging ballast, and so losing equilibrium? "Jump 
over them" was his answer. " A good strong push down- 
wards on my guiding pole has sent me flying over many a 
tree in which I thought I was sure to be entangled." This 
flea-like mode of progression was a favorite mode he had of 
astonishing rustics. 

Mr. Brearey's paper is published in full in Scientific 
American Supplement, No. 50 ; and among other remarka- 
ble facts, it notes that a one horse power engine can be 
made to weigh only thirteen pounds. There are also de- 
scriptions of Moy's steam flying locomotives and others of 
the most nearly successful efforts toward solving the prob- 
lem of aerial navigation. 



THE BADIOMETEB NOT A LIGHT MOTOR. 

The immense quantity of evidence in the shape of experi- 
ments on the radiometer, which has been accumulated by the 
principal physicists of Europe, leaves no reasonable doubt 
but that the claim that the apparatus is driven by light is 
unfounded. It is maintained by our correspondent, M. Del- 
saulx, that the radiometer is an electrical engine; a majority 
of observers pronounce it simply a machine driven by heat. 
So long as it is decided that the radiometer is actuated by 
forces which are intrinsically perfectly well understood.leav- 
ing the problem merely one of determining how the same 
are applied, the whole subject sinks at once to secondary im- 
portance. It was only because the apparatus appeared to 
demonstrate the ponderability of light, and hence was an 
apparent serious contradiction to the undulatory theory, that 
it has excited the close attention of the scientific world. 

Dr. Frankland's recent experiments on the radiometer are 
among the most conclusive that have been made, as showing 
the true source of its motion. The disks of his instrument 
were of aluminum, polished on one side and blackened on 
the other. They were extraordinarily sensitive, and contin- 
ued rotating often for twenty minutes after the sun had de- 
scended below the horizon. Placing this radiometer in a 
room where the conditions were such that it remained mo- 
tionless, Dr. Frankland enclosed its globe in his hands so as 
to cut off light from the disks. Yet they at once began to 
rotate, polished side in advance. On withdrawing his hands, 
the motor, after the lapse of two or three minutes, stopped : 
then after another brief interval, it resumed in the opposite 
direction for a short time. There was rotation set up with- 
out the aid of light, and clearly due to the temperature of 
the investigator's hands. 

The next experiment was exactly the converse, and invol- 
ved testing the apparatus under light destitute of heat. It 
is well known that the' moon, although reflecting the sun's 
rays, sends but a very small amount of heat to the earth. 
With a lens 3 feet in diameter, concentrating the lunar rays 
on a thermoscopic pile, Melloni proved that the deviation of 
the needle was from 0° 6' to 4° 8', according to the phase of 
the moon. This indicates so extremely small a heating pow- 
er that it is practically inconsiderable, and is destitute of any 
known effects upon the earth. Dr. Frankland therefore ex- 
posed his radiometer to bright moonlight, but it did not stir. 
Then, with a powerful lens, he rendered the intensity of the 
rays 200 times greater, and directed the brilliant image of 
the moon, produced at the focus, directly upon one of the 
disks of the radiometer. Not the slightest movement was 
appreciable, although the light was kept unaltered for over 
a quai ter of an hour. 

Dr. Frankland's conclusions sum up the true facts re- 
garding the radiometer in brief terms. He says : that light 
is not necessary to the motion of the instrument: that light 
does not contribute to its motion unless (by absorption) it be 
transformed into heat, which did not take place (or occurred 
in an unappreciable degree) for moonlight : that the move- 
ment of the disks is due to the unequal heating of the two 
faces of each disk, the cooler face always preceding the hot- 
ter one. When the globe is taken in the hands, the black- 
ened face of each disk absorbs heat rapidly, while the 
bright side reflects it. Thus the surfaces of the black disks 
remain hotter than the metal situated below, but soon com- 
municate their heat to said metal. If the hands be with- 
drawn, the thermal conditions are reversed: the black face, j 
being a better absorbant and at the same time a better radi- 1 



ator, cools much more quickly, and hence the opposite mo - 
tion of the mill already described. 



THE LIMITS TO PHYSICAL CULTURE. 

We have frequently had occasion to dwell upon the fact 
that, while moderate physical culture is a great benefit, in- 
deed a necessity, to ensure a proper balance of mental and 
bodily powers, and consequent health and longevity, physi- 
cal overculture is a great evil, leading to results diametrical- 
ly opposite to those sought to be attained. At one end of 
the series is a constitution weak and unfitted to resist dis- 
ease or the effects of labor, on the other an organization 
strained to its utmost and ready to yield under the slightest 
addition to the stress. Obviously between these extremes 
there must be a mean up to which all culture is beneficial, 
and beyond which all is overculture. The question is, 
however, whether that mean is in the nature of a personal 
equation for every one, differing for each individual consti- 
tution, or whether it is possible to formulate general laws, 
true for all systems. The tendency of modern investigation, 
in all cases relating to the science of life and of living, is fa- 
vorable to the latter view. Mr. Charles Darwin sends out 
his formulated questions the world over, and deduces re- 
sults from the replies proportionally considered. Candolles 
does the same in his elaborate investigations into the ante- 
cedents of scientific men; the statistics relative to the re- 
cruits for our army we have shown, in recent articles, to ad- 
mit of valuable deductions relative to our national character- 
istics; and we might add numerous examples, all showing that 
that which is proved true, on the average, for a large number 
of persons, may with reason be assumed to be true of an 
entire class, or even a race, when surrounded by generally 
similar conditions of life. 

Now in the case of physical culture, the point specially to 
be determined by actual physiological investigation is to 
what extent the body may be benefited. This known, any 
one may easily discover for himself when the limit is 
reached, and will understand that to carry his training still 
further is a positive disadvantage and injury. Such an in- 
vestigation has lately been made by Dr. Burcq of Paris, in the 
Ecole de la Faisanderie, a gymnasium where are drilled the 
soldiers who are destined to be the gymnastic instructors of 
the French army. No better set of men could be selected 
for examination, for the reason that each individual is vir- 
tually intended hereafter to serve as a model for others, and 
therefore his physical culture is brought to the best possible 
state. Dr. Burcq continued his investigations with the ut- 
most care and minuteness, for six months, during which 
period the progress of over a thousand men was closely 
watched and criticized. As a general result, he tells us 
now that gymnastic exercises : 

1. Increase the muscular forces up to 25 and even up to 
38 per cent, at the same time tending to equilibrate them in 
the two halves of the body. 

2. Increase the pulmonary capacity at least one sixth. 

3. Increase the weight of men up to 15 per cent, while on 
the other hand diminishing the volume. This augmenta- 
tion exclusively benefits the muscular system, as is demon- 
strated by its elevated dynamometric value. 

And Dr. Burcq further observes that, during the first half 
of the six months' course at the school, the increase of 
force was most markedly noted. 

To Dr. Burcq's admirable studies upon this body of 
trained gymnasts may be added those of M. Eugene Paz, 
who for a long period has been observing the results which 
methodical physical exercise produces in certain invalids 
and in a large number of people of various callings, notably 
artists, literary and business men, and others whose mus- 
cles are normally less voluminous than those of the picked 
soldiers at the Faisanderie School. 

By means of a variety of ingenious mechanical apparatus, 
and by a course of investigation wholly different from that of 
Dr. Burcq, M. Paz reaches precisely the same results. He 
notes especially the increase in weight and decrease of vol- 
ume of the body, above referred to, and also the augmenta- 
tion of pulmonary capacity. Three operatic singers who 
were rigorously trained for a year attained a maximum 
lung power corresponding exactly to an increase of one 
sixth. It follows, therefore, that Dr. Burcq's results may 
be considered in the light of a general law, and likewise as a 
guide to what is correct physical culture. In this view, we 
commend them to the attention of college authorities and 
students. 



English View* or oar Silk Industry. 

At a meeting of silk weavers at Macclesfield, England, the 
headquarters of British silk manufacture, considerable dis- 
satisfaction was expressed that no steps had been taken to 
exhibit English silks at the Centennial, the speaker stating 
that, were the United States once made aware of the txcel- 
lence of the goods, the 60 per cent duty on them, imposed 
by our laws, would probably soon be removed. The Cen- 
tennial correspondent of the Macclesfield Courier, himself 
an expert in silk, denounces their expressions as " false and 
foolish." After mentioning that the reduction in cost of 
labor is fast removing the chief obstacle with which Ameri- 
can manufacturers have to contend, he says to his country- 
men: " We shall find that the ample labor saving appliances 
and greater intelligence of the work people will bring us 
face to face with a competition such as we have never yet 
dreamed of, and I venture to say that before long England, 
mother of free trade as she is, will find herself compelled 
to impose a duty on the importation of American silks, in 
order to protect her manufacturers from being beaten in 
their own markets." 
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THE "JOHN BULL" LOCOMOTIVE AT THE CENTENNIAL 
The annexed engraving represents a cnrions old relic of 
early railroading in this country, which attracted consider- 
able attention daring its exhibition at the Centennial. It is 
the locomotive '* John Bull," built by George and Robert 
Stephenson, at Newcastle-on-Tyne, England, for the Cam- 
den and Amboy Transportation Company, and shipped to 
Philadelphia in 1831. From Philadelphia the machine was 
carried in a sloop to Bordentown, N. J., and, being packed 
in wagons, was hauled out to the only piece of permanent 
track of the Camden and Amboy company then completed, 
a line about J of a mile in length, and situated about 1 mile 
from Bordentown. The machinery was put together on the 
track, and a tender was constructed 
from a whisky hogshead placed on a 
small platform car which had been used 
by the contractor in building the road. 
The connection between the pump of 
the locomotive and the tank was made 
by means of leather hose fitted up by a 
Bordentown shoemaker. 

Steam was first raised in the boiler on 
September 15, 1831, and after several 
trial trips the first public exhibition took 
place on November 12. B. L. Stevens 
acted as conductor and general director, 
and the entire New Jersey legislature 
were present as witnesses. The " John 
Bull" remained in Bordentown until 1833, 
and was occasionally used elsewhere un- 
til as late as 1866. The cylinders are 9 x 
20 inches, and the driving wheels 4 feet 
6 inches in diameter, with hubs of cast 
and tires of wrought iron. The entire 
weight of the locomotive is 10 tuns. 

With the old machine was exhibited a 
portion of the original track above mentioned. The rails 
were rolled in EngTand, and were supported on stone blocks 
prepared at great expense, wooden ties not being deemed 
safe. 



the one glass is a suitable solution of bichromate of potash; 
in the other is the carbon and zinc element, from which spi- 
rals of wire proceed to the binding screws as indicated. It 
is easy to lift the element out of the empty glass into the 
onefilled with liquid, and so produce a current. In the third 
division of the chest is a roller with silk-covered copper 
wire, which can be easily wound off, and, with the aid of a 
small handle, wound on again. Lastly, a binding screw 
serves for connecting the line to the wire rope of the light- 
ning conductor. 

Where desirable, the arrangement is so completed that 
only one turn of the conducting wire round the galvanome- 
ter needle is inserted, or all the turns, which can be done 




IMPROVED LUBBICATOB. 
Mr. George C. Johnson, of Portland, Me., has patented 
through the Scientific American Patent Agency, September 
26, 1876, an improvement in lubricators, by means of which 

a dense lubricating com- 
pound can be forced in- 
to journal boxes. A, in 
the annexed engraving, 
is a cylinder of brass, 
bored to receive the 
piston, B. A cap, C, is 
screwed to the top of 
the cylinder, A, and D 
a screw provided with 
the hand wheel, E, and 
fitting a screw thread 
cut in the center of the 
cap. The lower end of 
the screw is made con- 
ical, to fit a seat in the 
center of the [piston. 

The conical part of 
the screw is longer than 
the thickness of the 
piston, projects a short 
distance below, and is 
provided with a nut and 
washer, a, to prevent 
the piston from leaving 
it. Grooves, 6, are cut 
in the piston to receive 
packing rings. 

The lower end of the 
cylinder, A, is made con- 
ical or funnel-shaped 
and is provided with a 
threaded tube, e, which 
screws into the journal 
box. An aperture, d, is 
made in the cap for the admission of air. The cylinder, A, 
is filled by removing the cap and piston, and the lubricant 
is forced into the journal box, through the tube, e, by forc- 
ing down the piston, by means of the screw. Should the 
journal heat, the lubricator becomes warm, melting the lu- 
bricant, allowing the piston to drop to the nut, a, leaving a 
space between it and the conical part of the screw, through 
which air may pass. 

m i ■ > m 

GALVANOMETER FOB TESTING LIGHTNING C0NDUCT0B8. 

The preliminaries necessary to testing lightning conduc- 
tors are often troublesome, the apparatus required for it be- 
ing rarely obtainable in handy and convenient form, though, 
indeed, little apparatus is required : merely a galvanic ele- 
ment, a galvanometer, and a sufficient quantity of insulated 
copper wire. The firm of Mittelstrass Gebrilder, in Magde- 
burg, Germany, have recently combined the essential parts 
in a galvanometer chest, the arrangement of which (de- 
scribed in a recent numberof Dingler's Polytechnisches Jour- 
rial) is as follows: In front, the lid is fastened with two 
hooks. At the side are two binding screws for attachment 
of copper wires. On the top is a sensitive galvanometer, 
the needle of which can be arrested with a screw. In the 
interior of the chest stand two glasses (see engraving) with 
equal width of neck, so that the glass stopper in one may 
may be readily transferred to the other, so as to close it. In 




THE "JOHN BULL" LOCOMOTIVE- 

in a moment by turning a binding eye on the upper side of 
the chest. Lastly, on the under side of the lid may be in- 
troduced two resistance coils of one to ten Siemens' units, 
which, again, may be similarly inserted or excluded. 

In testing a lightning conductor, the process is as follows : 
1. The wire is unwound from the roller, drawn up to the 
roof, and the end of it wound about the point of the con- 
ductor. 2. The chest is opened, the element lifted over into 
the salt solution, the chest closed again, and so placed that 
the needle is still; then the binding screw of the roller is 
connected with that of the chest with a piece of wire. 3. By 
means of the small binding screw in the bottom of the chest, 
a wire is connected with the lower part of the wire rope of 
the lightning conductor, and is brought to the second bind 




ing screw of the chest. If there be perfect electric connec- 
tion between the upper point of the conductor and the lower 
parts, the needle will be deflected. Should the deflection 
not occur, the place of interruption is sought for by connect- 
ing the lower binding screw with the wire at successively 
higher points. 4. For investigation of the earth conduction, 
the point of the lightning conductor is excluded, by detach- 
ing the wire and connecting it with a neighboring gas chan- 
delier, an iron spring, or an iron rod forced deep into the 
ground, and then the circuit is completed as before. The 
deflection of the needle will be greater, the more perfect the 
earth conductor. Important advantage is here derived from 
the above mentioned arrangements for insertion of the re- 
sistance coils, or only one or the whole of the galvanic wind- 
ings. After use, the element is lifted back out of the solu- 
tion into the empty glass, and the galvanometer needle again 
arrested. 



How Farcho Is Worked. 

It will be remembered that not long ago we illustrated 
Messrs. Maskelyne and Cooke's famous automaton Psycho, 
which has been exhibited in London, and which has puz- 
zled every one who has attempted to explain its interior 
mechanism. The figure is seated, cross-legged, on a cushion 
which is supported by a hollow clear glass cylinder, so as to 
show that no mechanical apparatus connects the automaton 
with the space beneath the stage or platform where a man- 
ipulator might be concealed. It has often been conjectured 
that the motive power was compressed air forced up through 
the cylinder, and this connection was strengthened when a 
prying Yankee, in one of Mr. Maskelyne's audiences, re- 
quested to be allowed to place a newspaper beneath the low- 
er end of the tube, which request the exhibitor refused. 
Subsequently, however, the compressed air adherents were 
thrown into confusion by Maskelyne withdrawing his refus- 
al and allowing the insertion of the newspaper. Now the 
London Spiritualist returns to the charge, with the same 
theory advanced in a new way. Psycho, its says, "is worked 
by varying the pressure of the air inside the glass cylinder 
on which the automaton stands ; the compression of the air 
acts like a push, and the partial exhaustion of the air acts 
like a pull. The pushing and pulling action of this invisi- 
ble rod — for committee men are not like provincial pigs, able 
to see the wind — the push and pull of this rod, we say, 



starts and stops clockwork machinery at the proper moment 
inside the automaton. The air enters and leaves the glass 
cylinder through the green baize or other fabric on which 
the cylinder stands, portions of the air channel being con- 
cealed under the baize. There are two ways of working 
the figure. In the one case, the pedestal may be directly 
connected with the air pump apparatus by means of a pipe 
passing through the stage. In the other case, the figure 
may stand upon a pedestal connected with no pipe. Com- 
pressed air is then contained in a metallic vessel inside the 
pedestal, and its escape is permitted or stopped at will by 
means of an electro-magnetic valve. To work this valve, 
the feet of the pedestal are connected with fine wires run- 
ning through the stage to the battery and 
the electrical commutator. 

"Any committee men who wish to stop 
the working of Psycho can do so by pla- 
cing a large folded newspaper over the 
top of the pedestal, so that air cannot be 
blown backwards and forwards into the 
bottom of the glass cylinder ; but they 
must watch closely that Mr. Maskelyne 
does not punch a hole in their newspa- 
pers to let air through. Another way 
of stopping the working of Psycho is to 
mount the bottom of the glass cylinder 
upon three or four bungs, which anybody 
may take in his pocket to the Egyptian 
Hall. If the bottom of the cylinder is 
thus removed from the surface of the 
green baize, no blowing of air through 
the baize will much vary the pressure of 
that inside the cylinder." 

The Spiritualist ought to be expert in 
matters of this kind, and therefore we 
look upon its opinion as semi-profession- 
al. In any event it is the most plausible elucidation of the 
mechanism that has yet appeared. 



A NEW TACKLE. 

We illustrate herewith a novel apparatus for setting up 
ships' rigging, which may also be applied to any purpose 
where heavy weights are to be moved 
over small distances. It was paten- 
ted October 3, 1876. through the Sci- 
entific American Patent Agency, by 
Mr. Thomas F. Hall, of Omaha, Neb. 
A are two guide rods, the upper ends 
of which are connected by bars, B, 
to and between which is pivoted a 
pulley, C. The lower ends of the 
rods, A, are connected by bars, D, to 
and between which is pivoted a pul- 
ley, E, the pulleys, C and E, being 
thus always kept at vhe same dis- 
tance apart. F is a double chain 
pulley, the two parts of which are 
of different diameters. The double 
pulley, F, is arranged between the 
crossbars of the frame, G, at the 
ends of which are arranged the rods, 

A, which are capable of sliding up 
and down through the frame. Be- 
tween the bars, H, are pivoted pul- 
leys, I, at such distance from double 
pulley, F, that the chain, J, can pass 
between them freely. J is an end- 
less chain which passes over the pul- 
ley, C, and the parts pass down upon 
the opposite sides of the double pul- 
ley, F, one part passing along the 
groove of the j>art of said pulley of 
greatest diameter, and the other part 
passing along the groove of the part 
of the pulley of smallest diameter. 
The parts of the chain, J, pass or 
cross each other between the pulleys, 
F and I, pass down upon the opposite 
sides of said pulleys, I, and around 
the pulley, E. The power is applied 
to the shaft of the double pulley, F. The crossbars or frame, 

B, is connected with the rigging or weight, and the end of 
the frame, H, is connected with the side of the vessel or 
support. As the pulley, F, is turned in one direction, it 
moves slowly up the chain, J, toward the pulley, C, draw- 
ing the frames, G H, toward the bars or frame, B, slowly, 
but with immense power, the pulleys, C E, keeping the 
chain, J, always taut, and the pulleys, I, holding the said 
chain in place upon the pulley, F. 



Smoky Stoves. 

There is a very simple way of avoiding the disagreeable 
smoke and gas which always pours into the room when a 
fire is lit in a stove, heater, or fire place, on a damp day. 
Put in the wood and coal as usual; but before lighting 
them, ignite a handful of paper or shavings placed on the 
top of the coal. This produces a current of hot air in the 
chimney, which draws up the smoke and gas at once. Not 
one person out of fifty ever thinks of this easy expedient. 

Iron is a dangerous ingredient in fire brick. When a 
brick containing iron is exposed, even at a low temperature, 
to gases containing carbon, part of the carbon is deposited 
near the iron. This has often not only caused the brick to 
lose its cohesion.but may even burst it so as to throw down 
the iron walls of furnaces and the linings of flues. 
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IMPBOVED TOOL HOLDEE8 AHD CUTTEE8. 
The forms of tool holders and cutting tools shown in the 
annexed illustration are the subject of a patent to Messrs. 
New and Matthews, of Nottingham, England, and Mr. W. 
H. Berry, of the same place. They speak for themselves, 
says the English, Mechanic, and require but little description, 
The tool holder is adapted for holding securely in a rectan- 
gular tapered slot a right hand or left hand cutting tool at 
suitable and fixed cutting angles (such tools being secured 
firmly by a serrated wedge and clamps held down by a swi- 
vel bolt and nut), also for holding in suitable tapered slots 
a straight tool and a cross tool cutting on either side at right 
angles. These tools are secured firmly byclamps held down 
by swivel bolt and nut. This holder is adapted for using 
the patentees' special 
sections or round or 
square steel. The in- 
vention further con- 
sists of three special 
sections of steel, and 
may be made to any 
size required. These 
sections of steel can 
be formed into uni- 
form, angular, or 
round-nosed tools for 
right or left hand cut- 
ting. From these spe- 
cial sections a variety 
of tools suitable for 
various cutting pur- 
poses can be produced, 
which are particular- 
ly adapted for the 
rectangular tapered 
slot in the. holder. 
From the salne uni- 
form bar o . steel.tools 
can be cut in suitable 
lengths, and then, 
without being forged, 
ground to a proper 
cutting angle for the 
several purposes required 



lishments for the making of all such pharmaceutical pre- 
parations as may reasonably be expected by a chemist of the 
present day. Whether it is the duty of the Council to act 
the part of an educating body, either for students or mature 
pharmacists, I leave for the present (although I have a very 
decided opinion on the subject), my object on the present 
occasion being to assist those who may be in the same diffi- 
culty which I have felt. Having no set of apparatus to guide 
me,I should have been glad of information. I therefore send 
a short description of what I have found to answer my pur- 
pose, with a drawing of the apparatus. 

A is a copper boiler holding about 12 gallons, fixed in a 
wrought iron jacket and heated by a ring gas burner'. I 
used copper for the boiler, because.being made thinner than 




MESSES. NEW, MATTHEWS, 



Further, the novel shape of 
these special sections, when placed in the new holder, gives 
a positive and fixed angle for cutting. 

Fig. 1 is a side elevation of tool holder in section (on line, 
G E, 4). A is a rectangular tapered slot ; B is a tapered slot 
at right angles to the lengthway of the holder; C is a ta- 
pered slot parallel with the lengthway of the holder ; 2 is 
an elevation of the tool holder; 3 is an elevation in section 
(on line E F, 1), showing the tapered slot, C; 4 is a plan of 
tool holder, showing the rectangular tapered slot, A, and 
tapered slots, B B and C; 5 is a front elevation of serrated 
wedge, and 6 is a side elevation of it; 7 is a front elevation 
of clamp, and 8 is a plan of it ; 9 is a front elevation of 
swivel bolt and nut, and 10 is a side elevation of the same; 
11, 12, and 13 are the special sections of steel particularly 
adapted for the tool holder to be held in the rectangular ta- 
pered slot, A, 1 ; 14 is a side elevation of the right hand tool 
for cutting out corners, 15 is a front elevation, and 16 is a 
plan of it; 17 is a plan of a left hand tool for cutting out 
corners, and 18 is a front elevation of it; 19 is a plan of a 
right hand round- nosed tool ; 20 is a plan of a left hand round- 
nosed tool; 21 is a side elevation of a straight tool, and 22 a 
plan of it; 23 is a side elevation of a cross tool; and 24 a 
plan of it. The tapered slots, B and C, in 1, are adapted for 
holding cutters severed from a bar of steel of uniform sec- 
tion, but thicker upon one edge than the other, as shown in 
section in 25. The patentees claim the constructions of the 
tool holder, as described and illustrated, and the three spe- 
cial sections of steel, particularly adapted for the rectangu- 
lar tapered slot of the new tool holder. 11, 12, 13, and 25 
are full size, as shown ; the others are half size. 

■»«> » » 
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It has been frequently urged upon the Council of the 
Pharmaceutical Society of England to provide in their 
rooms a set of apparatus suitable for the use of retail estab- 



iron, the water is brought to a boil much more rapidly; it 
does not foul so soon, and is altogether better adapted for 
the purpose. I chose gas as a heating power, not that it 
was so cheap as coal, but from its being clean, free from 
smoke, and at once lighted, lowered, or put out, as occasion 
may require. 

The boiler is supplied with water direct from the 
main by merely turning on the tap, B. The boiler is 
provided with steam gage, C, which blows off at 5 lbs. 
pressure, also with a water gage, D, and with a suita- 
ble arrangement for blowing out the boiler whenever 
it becomes foul by deposit of lime, etc. H is a galvanized 
iron tank, provided with a tin worm.so that all waste steam 
may be condensed as distilled water; those who are accus- 
tomed to use distilled water for all dispensing purp ises, 
making tinctures, infusions, decoctions, indeed all pharma- 
ceutical preparations, will fully appreciate this part of the 
arrangement. The whole of the pans, etc., being copper 
tinned, all the condensed steam is available as distilled water. 
The pan, E, holds 16 gallons, and is adapted for decoctions, 
etc.; its evaporating power is about 2 gallons per hour.. 
The pan, F, holds 6 gallons, and being fitted with a suitable 
head and worm,is used for all the distilled medicated waters, 
such as dill,cinnamon,peppermint,etc.,also for recovering the 
spirit from extract of colocynth and such like preparations. 
It distils about 1 gallon per hour. & is fitted with an 
earthenware still (holding about 3 gallons) with head and 
worm of the same material, fixed in an oval jacket. This 
is only used for aromatic spirit of ammonia, for which pur- 
pose it is well adapted; being the furthest from the boiler 
the steam power is less, and there is but little risk ,of 
the luting being displaced, especially if the carbonate 
of ammonia is added at several times in small quan- 
tities. 

The amount of gas used is about 50 feet per hour, costing 
in London somewhat less than 6 cents ; but by saving the con- 
densed steam, sufficient distilled water will be obtained to 
more than pay the heating. If the full steam of the boiler 



is turned into the worm, H, about 4 gallons of water per 
hour are obtained. Two gallons of aromatic spirit of am- 
monia may be run over during the day, in conjunction with 
other preparations. I would add that it is well to cover 
the top of the boiler, and the sides of the pans and pipes, 
with felt, which effectually prevents a considerable loss of 
heat by radiation. 

. m « «» »» 

In the Dock 'Warehouses of London. 
A writer in the British Trade Journal has been exploring 
the vast warehouses of the East and West India Docks of 
London, where the cargoes of whole fleets of vessels are 
stored, pending the sale of the goods to wholesale mer- 
chants. One particular building examined was set apart for 

the most valuable ar- 

10 tides of importation, 

such as drugs, ivory, 
feathers, etc., and 
about which a large 
variety of curious and 
interesting informa- 
tion was gathered. 

In the drug depart- 
ment one sees such 
costly articles as va- 
nilla, musk, amber- 
gris, and the various 
kinds of essential oils 
undergoing manipula- 
tion. Each package 
of musk is carefully 
sorted, and every indi- 
vidual pod subjected 
to close scrutiny, for 
Ah Sing has a pecu- 
liar knack of deftly 
introducing different 
foreign substances in- 
to the pods and closing 
them up again. Some 
mysterious compound, 
known as Chinaman's 
earth, is a favorite 
adulterant of this highly priced natural perfume. Amber- 
gris, a peculiar secretion of the sperm whale and the base 
of many scents, was not a great number of years ago ac- 
counted worthless, but as much as five guineas an ounce 
has since been paid for it. Essential oils occupy an impor 
tant place in the drug warehouse. 

We noticed a large vat for the reception of cassia oil, capa- 
ble of holding 200 gallons. This oil has to be turned out of 
its original packages and bulked, or mixed together, buyers 
being chary of investing in an article which exhibits very 
unequal quality. Proceeding from the drug warehouse, we 
ascend to the department devoted to ivory and tortoiseshell. 
The greater proportion of the former produce which reaches 
the London market finds its ways to this warehouse. Every 
separate tusk is examined here at the hands of men whose 
long f amilarity with the business enables them to detect the 
slightest imperfection. Each tooth bears on its surface a 
record of its own defects, which are expressed by certain 
cabalistic characters well understood by the trade. The 
dealer is able to place perfect reliance on these descriptive 
marks, and they, perhaps more than his own judgment, 
determine his biddings. Of the ivory of commerce, that 
hailing from the Gaboon is considered the best. It has a pe 
culiar transparency, and, keeping its color well, is used for 
carving articles of a superior description. The largest tusks 
are those from Egypt and Zanzibar. One was pointed out 
to us from the latter place which weighed 128 lbs., this 
being, however, a tooth of quite exceptional size. Its de- 
funct possessor would no doubt have proved an immense 
acquisition to a menagerie, for he must have been a very 
giant among giants. Every now and then a parcel of ante- 
diluvian ivory is forwarded from Siberia for sale. A pass- 
ing glance at the tortoiseshell department reveals a good 
stock of that remarkable product. The cleats or pieces f 
shell which bind the plates together on the reptile's back 
were at one time valueless, but, strangely enough, now g n( j 
a market in Japan as the material for the native jewelry. 
Another floor of the warehouse introduces us to a r a t ner 
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novel show, that of birds, birdskins, and feathers. Here 
are cases upon cases and piles innumerable of feathered vic- 
tims, from the magnificent Impian pheasant off the Hima- 
layas to the tiny humming bird of tropical America. The 
birds and birdskins are carefully sorted, and particulars 
taken for the transmission to the brokers, who are thus able 
to prepare their sale catalogues. One of the latter is before 
us, and although it is only a supplementary one the follow- 
ing are among the goods it specifies : 3,297 jays, 1,073 king- 
fishers, 1,047 ospreys, 649 red and orangetanagers, 394 par- 
rots, 98 red ibis, 1,095 bee eaters, 653 bronze merles, 1,416 
humming birds, and 2,023 various. Coming to the feathers, 
ostrich, of course, occupy the place of honor, both as regards 
quantity and relative value. Among other feathers are 
those of the osprey and the marabout or paddy bird of In- 
dia. The latter are very pluffy and graceful in appearance, 
and in color are either a snow white or gray. The whole of 
the feather and bird business of London is concentrated in 
this warehouse, and the value of the peculiar merchandise 
here on show monthly is something about $250,000. 

The storage room, devoted to silk, is very considerable; 
and as far as possible, the different varieties, of which the 
principal are Bengal, China, and Japan, are kept distinct. 
Each skein has to pass muster, the inferior or damaged ones 
being thrown out; and the merchantable bulk of every bale 
is then enclosed in a hessian covering, which, when sewed 
up, constitutes a company's package. Bengal silk is in 
skeins, that from China in flattened bundles or books, and 
the Japanese skeins are tied up in grape-like bundles. The 
twine used by the Japanese silk packers is made of paper, 
but nevertheless wonderfully strong and of beautiful regu- 
larity. They are very liberal in the use of paper bands, 
which enclose the skeins in all directions ; but as this paper 
is carefully preserved by the sorters and weighed off against 
the bale, the not over scrupulous " Japs " are defeated in 
their object, which is to. get credit for paper as if it were 
silk. In the storerooms are between five and six thousand 
bales of silks. The fac's of blinds being fitted to all the 
windows is calculated to puzzle the uninitiated, but this is 
a precautionary measure of some importance, it being found 
that the exposure of silk to light and warmth results in ap- 
preciable loss of weight. 

The chief source of the indigo supply is India, but of late 
years the Central American States have been sending in- 
creasing quantities to this market. Bengal indigo, especial- 
ly that classed by importers as Bengal blue, is most highly 
esteemed. Then follow Bengal violet and copper indigoes, 
and after these rank Oudes and Madras. The culture of the 
indigo plant is very precarious; and it thus happens that, al- 
though the consumption is tolerably uniform, the price is 
liable to violent fluctuations. 

Inside the indigo warehouse there is but one universal 
color, and that is blue. The atmosphere is of a cerulean haz- 
iness, and the men, as they move about, give one the im- 
pression of having been in a dye bath. Certainly the blue- 
ness of Gainsborough's blue boy would have been doubly 
intensified by a brief sojourn in this region. The cases of 
indigo are weighed, tared, and samples drawn for display in 
the show rooms on the fifth floor. The skylights of these 
fine rooms are so arranged as to throw the light from the 
north on the samples of indigo arranged in long lines of 
trays below. Color is, of course, the chief guide to quality, 
lightness being also a characteristic of good indigo. 
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A Colossal Fortune Undeveloped. 

To the Editor of the Scientific American ; 

For many years the subject of limiting the production of 
cotton, to bull the price to a more remunerative figure, has 
engaged the attention of many cotton planters in the South. 
If but a tithe of the mental labor which has been fruitless- 
ly expended in this direction could be devoted to the inven- 
tion of means by which the cost of production of cotton 
could be diminished 1 cent per lb., we might well look for 
most important results. 

In the great Northwest, there has grown up within a few 
years a gigantic empire, teeming with its millions of thrifty 
farmers, who are able, by the aid of improved agricultural 
machinery, to produce the grain crops which feed a notable 
part of the civilized world. It is well known that this great 
result would not have been possible without the labor-sav- 
ing machinery which has enabled them to compete in the 
markets of the world. But if we look at the cotton culture 
of the South, it is matter of great surprise that the produc- 
tion of so important a staple, involving so much constant 
manual labor, should have received so little assistance from 
inventors. There cannot be a more inviting field for me- 
chanical ingenuity than this; and having given thij subject 
much thought for ten years, I wish to direct the attention 
of mechanics to the nature of the demand and the probable 
means by which the supply can be achieved. 

A given number of hands, in the rich cotton belt, can 
plant and cultivate double the quantity of cotton during the 
spring and summer that they can gather and prepare for the 
market in the fall and winter. Here, then, is a limit to the 
production of cotton which compels the culture of other 
crops in connection with cotton, crops which do not require 
labor in the season of cotton picking. Machinery for har- 
vesting the cotton crop will enable the planter to double the 
quantity of cotton which can be produced by a given number 
of laborers. Here, then, is the first great want of the cotton 
grower, 

I believe the man who successfully supplies this great 
want, by inventing machinery which will do for the cot- 



ton crop what the improved reapers are doing for the wheat 
crop of the Northwest, will require a sewing machine to 
make his money bags. Then application of the buggy plow 
to the cultivation of the cotton plant will naturally follow, 
and still further diminish the cost of production. 

Shortly after the late war, an ingenious Yankee exhibited 
in the South a device for picking cotton, which did the 
work, it is true ; but it required to be brought to bear upon 
the cotton boll with something of the precision which points 
a gun at a bird. A southern negro would easily gather ten 
locks of cotton in the time required by the inventor to bring 
this cotton picker in contact with a single boll. 

If I could be permitted to advise the would-be inventor of 
a cotton-picking machine, I would say: Take your first les- 
pon in a cockleburr patch, as it is here called; pass through 
it, and note how tenaciously the numerous barbed points up- 
on the burrs catch and hold your clothing. Thus you will 
find the first elementary principle of the cotton picker. Pass 
through the patch again upon a windy day, and note how 
your coat tail flies about in the wind, hunting, as it were, 
for the burrs that so readily seize it; and note also the in- 
creased number of burrs you bring away with you. Here 
you have a second lesson in the elements. Expand the 
cockle burr into a drum or cylinder covered with card cloth- 
ing, such as is used in treating cotton or wool, but with 
teeth so fine as to exclude the limbs and leaves of the plant, 
seizing only the lint. Let there be two of these card cylin- 
ders, revolving in opposite directions, one upon either side 
of the row of plants; let them be placed nearly upright, 
leaning obliquely towards each other like the opposing raf- 
ters of a roof, so as to conform somewhat to the pyramidal 
form of the plant; let them be geared so that they can be 
raised or lowered by a lever to suit the hight of the 
plant, and so that they can be approximated or separated 
to suit the breadth of the plant. Let each cylinder be 
provided with a comb or counter card, to remove the ac- 
cumulated cotton from the card teeth, and drop it into 
a proper receptacle upon the machine. Let the whole 
be mounted upon broad-tired wheels and drawn by two 
horses, one upon each side of the row of plants. Let a sui- 
table rotary fan be attached below, to send a strong draft of 
air up through the cotton plant to put the long, loose locks 
of lint in active agitation, so that they shall industriously 
search for the card teeth, and also to blow away sand and 
dust from the lint, and thus improve its quality. Do this, 
and you have the dry bones of a cotton picker, to be care- 
fully studied, elaborated, and clothed in suitable habili- 
ments, such as this writer has neither skill nor time to de- 
vise. 

It is not necessary that the cotton picker shall do its work 
cleanly; if it can but garner two thirds or three fourths of 
of the crop, manual labor will take care of the remainder. 
The customary price for picking cotton by hand is 75 cents 
per 100 lbs. of seed cotton, the average yield of which, in 
marketable lint,is 33 lbs. The cost of hand picking,theref ore, 
is 2 J cents per lb., a very large item, which ought to be re- 
duced, by appropriate machinery, by more than one half. A 
successful inventor who should exact as his royalty only \ 
of 1 cent per lb. upon the cotton crop of the United States 
might fairly figure his annual income at more than $3,000,- 
000, a sum worth striving for by any mechanic who has the 
gift of invention. 

If these suggestions should drop a germinating seed into 
the fertile brain of the coming man who is destined to im- 
mortalize himself by the invention of a successful cotton- 
picking machine, I shall be most happily rewarded for my 
own partin the matter. Robert Battey, M. D. 

Borne, Ga. 

«m» 

Boiler Explosions.— A Suggestion to Experts. 

To the Editor of the Scientific American : 

The importance of the subject emboldens me, although 
not an engineer, to ask for a little space in your valuable 
journal, to allow me to rejoin to a communication from L. B. 
Davies, as to the cause of boiler explosions, which appears in 
your issue of November 18. I beg to be understood in ad- 
vance that I have no intention of opening a controversy with 
an expert such as Mr. Davies seems to be, and that what I 
shall say is to be taken merely as a suggestion to practical 
engineers that, possibly .there may be a cause for such acci- 
dents which has been overlooked. The experiments as to 
the action of water under repeated heating, that I shall pre- 
sently detail, were instituted three years ago in consequence 
of a series of investigations described.if I rightly remember, 
in the Journal des Dibats, of Paris. The point was not di- 
rectly raised by the article, but some collateral statements 
led me to question whether water, such as is ordinarily 
used for motive purposes, might not possibly acquire an ex- 
plosive property by frequent heating. Although water is a 
protoxide of hydrogen, as a matter of fact, as found in its 
natural state in rivers and reservoirs,it contains a considera- 
ble percentage of nitrogenous admixture, partly in the form 
of animal and vegetable life containing nitrogen, and partly 
in compounds resulting from the decomposition of animal 
and vegetable tissues. The sedimentary coating it deposits 
in boilers, and the column of sediment that settles in a test 
tube after protracted boiling, are sufficient evidence as to 
the importance of the compounds held in solution to any 
careful and accurate investigation of the causes of explosion, 
in instances where inspection has failed to reveal any defects 
in the boiler itself. Again, under protracted jar, iron 
columns often acquire molecular properties that render 
them extremely brittle, and it is very possible that boiler 
iron under frequent heating and tension, saying nothing of 
inequality as respects both, may suffer molecular changes 
that cannot readily be detected even by an expert. 



The experiments I have to detail were conducted in test 
tubes, with Croton water first, and afterwards with water 
obtained from the Hudson river. The degree of heat em- 
ployed was uniform. The tubes used were two ounce.tightly 
corked with rubber stoppers, through each of which was 
passed longitudinally the refuse spout of a subcutaneous 
syringe, for the escape of steam. For the experiment I 
used seven tubes, each loaded with half an ounce of water. 
Six of the tubes were employed in this manner, namely, 
five of the six as a reservoir with which to replenish the 
sixth.thus eliminating one after another until only the sixth 
should remain : the seventh to be replenished with fresh 
water as often as the exhaust reduced its contents to one 
third of an ounce. That is to say, heating each in succes- 
sion for five minutes: as often as the contents of any one of 
the first six was less than one third of an ounce, it was 
brought back to the original volume of water by replenish- 
ing from out its fellows, and oo on until five of the six were 
empty; while, when the seventh had lost one third of its con- 
tents.the deficiency was supplied with fresh water from two 
and a half ounces reserved. The tubes were of average 
thickness. The interval allowed between boilings was one 
hour, during forty minutes of which the tubes were sus- 
pended in cold water to insure the necessary lowness of tem- 
perature. The thermometrical tests in each case were made 
with a very correct medical thermometer ; and the external 
surface of each tube after cooling was carefully cleaned with 
a strong solution of caustic potash. The heating instru- 
ment was an alcohol lamp.filled after each series of heatings 
and carefully trimmed; and previous to each series I took 
the precaution to heat four ounces of fresh water in a tin 
cup for seven minutes, and then to test the heated water 
with the medical thermometer, in order to prevent any ap- 
preciable variation of temperature. Under these conditions, 
the test tubes being suspended by a wire loop always at 
the same distance from the tip of the wick, each time I 
found that there was a fixed diminution in the time re- 
quired for perceptible boiling, after each experiment, and 
that the loss in volume by conversion into steam increased a 
trifle at each heating. The average first term with all the 
tubes was 3 minutes and 41 seconds. The last half ounce 
of the three ounces allotted to the six tubes roplenished f rom 
each other boiled in 2 minutes and 47 seconds. The same 
quantity in the seventh tube, constantly replenished with 
fresh water, boiled in 3 minutes and 5 seconds, the diminu- 
tion in time being 54 seconds in the one case, and only 36 
in the other. Using three ounces of water from the Hudson 
river, in six tubes, under the same conditions, the average 
time of boiling at the first series of heatings was 3 minutes 
and 38 seconds, while the last half ounce boiled in 2 minutes 
and 27 seconds, a diminution of 71 seconds. Using three 
ounces of filtered Croton water, under the same conditions, 
the first term was 3 minutes and 49 seconds, and the second 
3 minutes and 13 seconds, a difference of orly 36 seconds. 
I have carefully repeated these experiments a sufficient 
number of times to convince me that these phenomena 
are pretty constant; and, from the difference between filtered 
and unfiltered water in respect to them, it must be concluded, 
I think, that the presence of organic compounds has con- 
siderable influence in bringing them about. There is also 
a phenomenon, not readily described, but one readily appre- 
ciable by the eye — a manner of boiling, so to speak — which 
would enable an expert to guess pretty accurately whether 
a volume [of water had been frequently heated, or was 
merely undergoing that process as virginal. It consists 
principally in the fact that water that has been persistently 
boiled and cooled breaks suddenly and violently into ebulli- 
tion, as compared with fresh water under the same degree 
of heat. The experiments seem to indicate that nitrogenous 
compounds are responsible for this phenomenon, which in 
the last half ounce of a three ounce reduction pretty broadly 
suggests that the liquid under experiment has acquired an 
explosive property that, under such conditions of high heat 
as occur in using steam as a motive power,might prove very 
dangerous and destructive. I will not presume to say that 
experiments conducted on such a small scale are conclusive, 
save as establishing the fact that ordinary water acquires the 
property of yielding to heat the more readily in proportion 
to the number of times that it is heated, and that an in- 
creased rapidity of conversion into steam accompanies each 
increment of this change in molecular properties. I believe 
that nitrogenous compounds are responsible for this change 
and for the sudden violence of ebullition that accompanies it; 
but this point I have not been able to verify with the facili- 
ties at my command. 
New York city. F. G. F. 

« <n» 

Suspended Animation as a Preserving Agent. 

To the Editor of the Scientific American : 

On page 225 of volume XXXIII of the Scientific Ameri- 
can, you have an article on the above named subject in 
which you give three different lines of investigation for 
future experiment. These are : 1. The power some animals 
have of rendering their natural prey utterly insensible for 
an indefinite period. 2. The peculiar effect of cold on some 
of the lower animals, which reduces them to a state,not death, 
nor yet the ordinary torpidity caused by low temperature in 
other organisms. 3. Hibernation. In considering each in 
turn, you give as an instance of the first the complete torpor 
or anaesthesia produced by the sting of the female of the 
'* digger " wasp upon its prey; of the second, the well known 
torpor produced by cold in the case of serpents and certain fish, 
with subsequent return to activity on the application of heat : 
and lastly, hibernation is explained by the fact that " the 
muscular irritability of the lelt ventricle of the heart,highly 
increased, permits it to contract under the weak stimulus of 
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the non-oxygenated blood. It is this exaltation of a single 
vital property which preserves the animal life." One or 
two quotations from recent lectures of Dr. Brown-Sequard 
in your city will serve to indicate several other methods of 
investigation. The learned doctor gives an instance of a 
dead ox having been kept 56 days without putrefaction. 
M. Flourens considers that a spot in the medulla oblongata 
is the focus of vital force. There is, you know, a spot which 
is pierced by the matadors in Spain when they rush to kill 
a bull immediately. Death occurs instantly. * * It is 
interesting to know what becomes of the nervous force in 
these cases. It seems to have been altogether lost. I say 
it seems, for if we examine a little further we find that it 
is only dormant. The nervous centers have lost it almost 
altogether, but the nerves are quite rich in nerve force, so 
much so that I have kept one of those animals for nearly 
65 days in my laboratory, without any trace of putrefaction, 
at a temperature which varied between 45° and 65°. The 
lack of putrefaction certainly depended on the long persis- 
tence of the nerve force after death." 

Animals thus killed could no doubt be transported across 
the Atlantic from North or South America,in sailing vessels, 
without loss of weight and with little expense. It would 
be interesting to know if simple compression of the medulla, 
as by a ligature, for example, would not so suspend anima- 
tion that it could be recalled at pleasure. 

I quote further from the same author : " You know that 
they (the fakirs of India) may remain dead to all appearance, 
for a number of days, and, it is even said, for months, with- 
out any change occurring in the body, without any change 
in the weight, without their receiving any food . They show 
neither circulation nor respiration, as their temperatures 
diminish very considerably.and altogether present a series of 
effects which are certainly very marvelous. But in the light 
of the fact that I had a dead animal in my laboratory lying 
far several months without any sign of decomposition, in a 
temperature varying from 40° to 60° during day and night, 
we can understand that these fakirs may remain able to live 
although they do not live— that is, they do not have actual 
and active life. But why, you will say, do they come out 1 
Admit that there is in us a power which is quite distinct 
from our ordinary power of mind, which is quite distinct 
from that which we call consciousness, which during our 
sleep is awake and watches : with this admission and the 
facts I have mentioned above, we have all the elements, I 
tbink, for an explanation of what has been said about the 
fakirs." 

Although I do not quite comprehend this explanation. I 
have thought it well to allude to it, as leading to a possible 
solution of the problem given toward the close of your 
article, namely that of having our own sensation and volition 
suspended at will, indefinitely. 

Chatham,- N. B., Canada. John McCurdy, M. D. 

The Supposed Planet Vulcan. 

To ffie Editor of the Scientific American : 

I felt much interest in the discussion on the planet Vul- 
can ; and if all the observations are genuine, they are to- 
tally irreconcilable with any hypothesis as to the periodi- 
city of the planet yet proposed. I think it was in the winter 
of 1872 that I gave you my observations, which you pub- 
lished, of a transit of the planet seen — as I have since de- 
termined — by me on September 15, 1859, in the forenoon. 
If I recollect rightly, I gave the diameter of the planet as 
apparently 2J inches, taking the apparent diameter of the 
sun as 28 inches. This was about 8 o'clock, A. M., when 
the planet had just entered on the eastern limb of the sun, 
a little south of the sun's equator. The sun being near the 
horizon, it was enlarged by refraction. The planet was 
nearly, if not quite, two hours in making the transit, and I 
looked at it every five or ten minutes. We used only a 
smoked glass. In studying and comparing the phenomena 
I attributed to this planet, I found a regular recurrence of 
the phenomena at about the end of 23 days. By averaging 
the periodicity, I fixed it at 2302 days. During over ten 
years I have minutely observed the recurring phenomena, 
with a view of verifying both the theory and the periodi- 
city, and I have found but little if any variation in the 
periodicity. I do not claim that it is exact, but I am satis- 
fied it is as near an approximation as can be arrived at un- 
til the planet's true position is determined. 

I believe that the planet has an enormous size, at least 
equal to that of Uranus : and therefore the planet has never 
been seen by the observers who saw small black specks 
make transits of the sun. If any such speck has been 
seen, of which there can be no doubt, then it was a satellite 
and not the planet. I believe, however, that Mayer saw the 
planet make a transit on March 15, 1758, when he saw a 
spot one twentieth the diameter of the sun, which agrees in 
size with my observation in 1859. 

It is to be regretted that M. Leverrier rejected all the ob- 
servations where no forward movement of the speck was 
observed ; for if it were a satellite, it might for a time be 
stationary, or have even a retrograde as well as a forward 
movement. The following calculations have recently been 
made: 

From 1758, 74 days, when seen by Mayer at the descend 
ing node, to 1859, 258 days, when seen by Tice at the ascend- 
ing node, is 101 years and 184 days=87074 - 24 days -5- R 
(2302) = 16101 revolutions + 0-55 days. 

From 1758,74 days (Mayer), to 1859, 85 days (Lescarbault), 
is 101 years 11 day s=36900'25 days -i-R= 1603 revolutions 
+ 0'19 days. Both these observations were at the descend- 
ing node ; therefore a whole number expressed the number 
of revolutions. 

From 1758, 71 days, to 1876, 91 days (Wolf and Weber, 



April 4, 1876), is 118 years and 20 days = 43119 -50-S-R = 1873 
R + 3'08, from which deduct 2 days for the time it will take 
the planet to move from node to inferior conjunction, leav- 
ing 1 '0 days. My position for the planet was for April 3, 
1876, at its inferior conjunction, or the day before the obser- 
vation of the small speck. 

From 1859, 85 days (Lescarbault), to 1859, 258 days (Tice), 
is 173 days=71 revolutions+ 0-36 days. From which has 
to be deducted difference between time in Europe and Am- 
erica, which will leave a difference of between 2 and 3 hours. 

Mayer's observation and the observation of October, 1802, 
gives 707 revolutions + 2 - 98 days, deducting 2 days for pas- 
sage from node; this leaves 0'98 day ; but one is an obser- 
vation at the ascending node, and the other at the descen- 
ding node, therefore there should be half a revolution. It is 
therefore half a revolution, say 11-50 days, short. But here 
a remarkable fact occurs, a series coming in as though there 
were two planets, half a circle, 180°, apart, and revolving 
around the sun in the same period, 23 '02 days. 

From October 10, 1802, to October 2, 1839, is 13,506 days 
= 591 revolutions + 1*58 days. 

From 1839, October 2, to March 12, 1849, is 3,448 days = 
145J revolutions + 0*9 day. 

From 1839 to either of the observations of 1859, there 
lacks half a revolution. The observations of 1802, 1839, 
1849, lack half a revolution when compared with 1758, 1859, 
1876. The observation of March 20, 1862, has no corre- 
sponding.observation, differing with one series 7*56 days, 
and 14 - 08 with the other. The observations published in 
Scientific Amebican for July 23 and October 24, 1876, be- 
long to the series of 1802, 1839, and 1849. They are mid- 
way between the latter series and those of 1758, 1859, and 
1876. From July 23 to October 24 is 92 days ; four revo- 
lutions of 23-02 days are 92 08 days. 

It will be seen that the component elements of the prob- 
lem as far as known are irreconcilable, because some may 
not be authentic. The way out of the difficulty is to look 
for the planet, not the satellites, outside of the sun when 
at its greatest eastern or western elongation. Its immense 
size will render it visible twice for a day or so on each rev- 
olution, under proper conditions of the atmosphere. I did 
see it, and showed it to my family on the afternoon of June, 

1876, in the exceptionally blue and serene atmosphere of 
that day. It was about five or six apparent solar diameters 
northwest of the sun. 

It probably may make a transit of the sun on March 12, 

1877, as it will be at its inferior conjunction on that day and 
very near the node. I expect it to make a transit on March 
14 or 15, 1878, and on the 14 or 15 of September, 1882. It 
may be visible at the total eclipse of July 29, 1878, but it 
will be very near the sun, having passed its inferior con- 
junction a day or two before. John H. Tice. 

St. Louis, Mo 

< m » 
A New jMethod of Gutting Screw*. 

To the Editor of the Scientific American : 

Thinking a method for cutting screws would be of bene- 
fit to some of your readers, I send you the following, which 
is not generally known : 

When the screw tool has cut the required length of screw, 
the quickest way of taking the saddle back is by hand ; 
and to do that, the part of tailstock which comes in contact 
with the saddle must be set a certain distance from it; and 
to find that distance, it must be known which are the right 
places for putting the nut in and out of gear with the leading 
screw. But previous to setting the tailstock the required dis- 
tance from the saddle.the screw tool must be set true and oppo- 
site the end of the work to be screw-cut — where in some cases 
a hole is drilled — likewise the nut in gear with the leading 
screw. The following rules for getting the above distance will 
be found to answer for any pitch of leading screw: First, when 
the number of threads per inch required to be cut can be di- 
vided by the number per inch of the leading screw without 
any remainder, the nut will be right when in gear with any 
part of the leading screw. And in all other cases, multiply 
the number of threads per inch that you wish to cut by some 
number of inches (which will depend upon the length of the 
screw to be cut) that will give an even number, which will 
be the proper distance to move the saddle. 

I have used this mode for several years on both male and 
female screws of single, double, and triplethreada, andhave 
never known it to fail. 

Smithville, N. J. Edwin Judd. 



had pumped up fifty gallons or so, Smiler would charge him 
a quarter, and tell him that three months of that kind of 
thing would give him muscles like a prizefighter. 

The thing became so popular that he had to enlarge his 
tank and put in a smaller pump; and he not only got all his 
pumping done for nothing, but the people who did it paid 
him about $ 1,500 a year for the privilege. 

One day, however, Mr. Maginnis, who had been practis- 
ing at the health lift every day for months, broke the board 
upon which he was standing, and plunged into the cistern, 
and just as he was sinking for the third time Smiler fished 
him out with a crooked nail in the end of a clothes prop. 

A few days later Maginnis came round with a lot of other 
patients, and cross-examined Smiler's servant girl, and 
learned about the truth, and then they went home mad. A 
consultation was held, at which they resolved to prosecute 
Smiler for damages and for obtaining money under false 
pretences. It is thought by good judges that, by the time 
the court get through with Smiler, it will be about the un- 
healthiest lift for him he was ever interested in. 



Sawmill Machinery. 

The building devoted to the sawmill exhibit, which is 
situated at the base of George's Hill, presents, says one of 
our contemporaries, a sight to the inquiring mind both in- 
teresting and instructive. In it may be seen, in operation, 
all the processes and machinery of a regular sawmill, all 
the leading manufacturers of this important branch of ma- 
chinery being represented. The exhibit which attracts 
the most attention is that of the Stearns Manufacturing 
Company of Erie, Pa., who have some of the most beautiful 
pieces of mechanism at work that we have ever seen. To 
them was awarded a prize medal and diploma of merit for 
their machinery, on account of its manifest superiority of 
construction, in the many novel features and important im- 
provements they have made (which are patented),and general 
excellence of workmanship. The Stearns Manufacturing 
Company have long been regarded as being at the head of 
this branch of business,and their productions may be found 
in sawmills all over the [country. The central object of in- 
terest in the whole sawmill building, one which commands 
the attention of all the mill men.is a saw whicb cuts through 
a sixteen foot log in one and a half seconds of time, every 
revolution of the saw cutting in 10J inches. This is the 
highest speed ever before attained, and shows conclusively 
to what a high degree of perfection they have brought their 
machinery. The work exhibited by them, in all its details, 
speaks emphatically for itself, and shows that the Stearns 
Manufacturing Company have no need to fear any rivals in 
their business,as their workmanship cannot be excelled. Tbis 
is all the more true when we consider that those articles are 
taken from regular stock, and are not made specially for ex- 
hibition. A better idea, therefore, can be had of the general 
excellence. 



Smiler's Health Lift. 

Dr. Smiler, says Max Adeler, had a large tank placed on 
the top of his house from which to supply his bathroom, 
and so forth, with water. The water had to be pumped 
up about fifty feet from the cistern in the yard, and the 
doctor found it to be a pretty good- sized job, which would 
cause him constant expense. So after thinking the matter 
over very carefully, one day an idea struck him. He built a 
room over the cistern and put word " Sanitarium " over the 
door. Then he concealed the pump machinery beneath the 
floor, and he rigged up a kind of complicated apparatus with 
handles and hinges and a crank, so that a man by standing 
in the middle of the machine and pulling the handle up and 
down would operate that pump. 

Then the doctor got out circulars and published advertis- 
ments about "Smiler's Patent Health Lift," and he secured 
testimonials from a thousand or so people who agreed that 
the health lift was the only hope for the physical salvation 
of the human race. Pretty soon people began to see about 
it, and Smiler would rush them out to the " Sanitarium" 
and set them to jerking the handles. And when a customer 



Prompt Payment. 

" Prompt pay is the key to all success in business. There 
are times in the history of every trader when he finds it in- 
convenient to meet his bills promptly, and in such case we 
find the man who knows his credit to be good becoming 
lukewarm, forgetting that his creditors are calculating upon 
him perhaps to meet some pressing obligation. The result 
is that he disappoints them, and thus, after one or two repe- 
titions of the same, even the man whose credit is first class 
can soon impair it, and sometimes to a degree that makes it 
hard for him to recuperate. Now let us take the man of 
moderate (say fair) credit. He knows under such circum- 
stances that his credit is scrupulously watched; and if his 
bills begin to lapse, he is at once notified of it, and informed 
that unless past bills are paid no more goods can be pro- 
curred. With such a contingency facing him, he sees it is 
to his interest to meet his payments promptly, and is on the 
high road to success. Prompt pay does two important things 
— it inspires confidence in the seller, putting the buyer upon 
a first class basis, and it insures the prompt shipment of 
goods." 

Our English contemporary, whence we extract the above 
sound advice, forgets to point out that there is a still greater 
advantage in seeking no credit at all, but in making pay- 
ment at once. Persons who have not tried the cash system 
(and we mean not merely in ordinary business transactions, 
but everywhere, even in the small expenditures of the 
household) has any idea how much it simplifies the transac- 
tion and benefits both the buyer and seller. Moreover it is 
a saving to the purchaser of a very large percentage. We 
have found, by inquiry among many retail dealers in this 
city, that such houses as are in the habit of allowing credit 
to their customers, from six months to one year, add on an 
average of at least ten per cent to the cash price. And this 
must be so, because the dealer cannot afford to lose the in- 
terest on his money and take the risk of a failure of payment 
of a portion, which is inevitable. Another fact for debtors, 
more especially of wine merchants, tobacco sellers, and tail- 
ors, is worth remembering: and that is that, where one of 
these dealers gives credit, he calculates that a certain 
percentage of the debts will never be paid, and this percen- 
tage is necessarily added to the charges made to all custo- 
mers, both tithe and cash. There are multitudes of other 
benefits, which will suggest themselves to any thoughtful 
person, all accruing by the prompt cash system. 



The American Institute Fair closed on November 25. Mr. 
F. D. Curtis delivered an oration, in which he stated that 
the entries at the exhibition numbered 1,233 and the 
visitors over 500,000. Awards were given in the usual 
wholesale manner. 
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SENNET'S IMPEOVED WASHING MACHINE. 
We illustrate herewith a new roller washing machine 
which is claimed to wash fabrics of any degree of fineness 
thoroughly and without injury. It is also adapted to the 
cleansing of garments, etc. The frame of the machine is made 
of cast iron, galvanized. The top roller, A, has longitudi- 
nal corrugations, and is covered with a sleeve of vulcanized 
rubber, which consists of a ply of cotton duck, having mere- 
ly sufficient rubber on its under side to protect it from the 
action of the water, the requisite degree of elasticity being 
secured by the application of the greater thickness of rub- 
ber to the outer surface. The lower roller is provided with 
peculiarly shaped channels, differently spaced from the 
the corrugations on the top roller. There is thus created an 
abrading action when the machine is working, while a pres- 
sure is exerted by the top roller, which is held down by de- 
tachable springs. The endless apron, B, passes over the 
lower roller and down around small carrying rollers, as 
shown. The rubber cloth of which it is made is prepared 
with the greater amount of rubber on the upper surface, 
which fits it for contact with the most tender articles to be 
cleaned. The band is perforated so that the air and water 
contained in the channels of the under roller are utilized by 
being driven through the clothing. The inclination given 
to the band causes the clothes to adhere to it, so that they 
can be run through past the top roll, and thereby cleansed 
out to their extreme ends. The apron acts as a conveyer, also 
to carry a larger quantity of water along with the clothing 




to the rolls while the water may be used much hotter than 
usual. The rubber conforms to the uneven thicknesses of 
the clothing. The machine is designed to be used in an or- 
dinary washtub. 

In order to prevent the finer articles from sticking to the 
endless apron, a small narrow band, C, is passed around the 
apron, which band is carried down around a lower roller, 
so as to pull off the articles as they descend into the water. 

Patented by S. L. Denney, June 1, 1875, and May 9, 1876. 
For further particulars address the inventor at Gap, Lan- 
caster county, Pa. 

m <»> — 

A Variety of Rare Chemicals for Twelve Cents. 

A writer to of one of our exchanges, who has been assid- 
uously perusing our scientific dissection of a cigar, wants to 
know how, with such an array of rare chemicals as pyridine, 
lutidine, pyridine, etc. ("not to mention cabbagine andbur- 
dockic acid"), any one can expect to buy a good cigar for 
less than ten cents. This is a financial view of the sub- 
ject -which had not occurred to us, but a moment's consider- 
ation shows that it conceals a specious sophistry. Let us 
reply, Yankee fashion, by anotherquestion. 

How can any one expect the cost of living to be further 
reduced when a pound of butyrolic acid, butyric acid, ca- 
pric acid, caprilic acid, caproic acid, palmitic acid, myristic 
acid, vaccinic acid, stearic acid, oleic acid, oxide of lipyle, 
chlorine, sodium, potassium, phosphate of lime, phosphate 
of magnesia, casein, lactose, mucus, albumen, iron, glyce- 
rin, hircine, lacto-protein, lacto-albumen, besides bixin and 
orellin and hair (all of which, according to an actual 
assay of one of our metropolitan chemists, go to make the 
compound known as boarding house butter) is obtainable 

for 12 cents? 

«><■>«» 

THE SPIBOPHOBE. 

This apparatus was recently described to the Paris Acade- 
my by M. Woillez. It is for restoring asphyxiated persons, 
especially such as have been in danger of drowning, and 
new born infants. We are indebted to the Journal de Phar- 
made et de Chimie for the annexed engraving of the appa- 
ratus. It consists of a cylinder of sheet iron closed at one 
end and open at the other. The case is large enough to re- 
ceive the body to be treated, which is let down into it as far 
as the head, which remains outside. A tightly fitting dia- 
phragm closes the aperture about the neck. A strong air 
pump, C, containing more than four and a half gallons of 
air, is situated outside of the case, and communicates with 
it by a thick tube, T. It is worked by means of a lever, the 
descent of which produces aspiration of the air confined 
about the body. The raising of the lever again restores the 
abstracted air to the case. A transparent piece of glass, D, 
on the upper part of the cylinder enables one to see the chest 
and abdomen of the patient, and a movable rod, E, sliding 
in a vertical tube, is made to rest on the sternum. 

M. Woillez states that he has made several experiments 
with the apparatus, the general results of which are as fol- 
lows: When a human body is inclosed as described, and the 
lever quickly lowered, a vacuum is produced round the 
body, and immediately the external air penetrates into the 



chest, the walls of which are seen to rise as in normal life. 
The ribs separate, the sternum is pushed up 0'393 inch at 
least (indicated by the movable rod which rests on it). Fur- 
ther, the epigastrum, and even the abdomen below, present 
an inspiratory projection, which shows that the enlargement 
of the chest is effected during this artificial inspiration not 
merely by the raising of the ribs and the sternum, but also 




by the descent of the diaphragm. All returns to the former 
position when the lever is raised again. These complete 
respiratory movements may be repeated fifteen to eighteen 
times in a minute, as in a living man. 

By means of a tube fixed into the windpipe of the body, 
and communicating with a graduated reservoir of air over a 
vessel -of (water, M. Woillez has measured the quantity of 
air which thus penetrates into the chest at each pressure of 
the lever. He finds that this is, on an average, 1} pints ; 
whereas the physiological average is only -fo pint. More 
than 22 gallons of air can be made to traverse the lungs 
of the asphyxiated person in ten minutes. 

It is easy, then, to see the advantages presented by this 
apparatus for treatment of the asphyxiated, especially 
drowning persons and new born infants. In all cases of as- 
phyxia by vitiated- or insufficient air, or by certain poison- 
ings, in paralysis of the respiratory muscles, in most dys- 
phoric affections, in asphyxia by bronchial mucosities, and 
that due to inhalations of chloroform, and lastly, in deter- 
mining some cases of apparent death, the spirophore may 
be used to produce an efficacious artificial respiration. 

This respiration is without danger to the lungs, which 
are not liable to rupture, however strong the action of the 
lever. This innocuity is due to the fact that the force of 
penetration of the air into the lungs is never superior in 
this case (as also in the case of normal life) to the weight of 
the atmosphere. 



A NOVEL AIB COMFBESSOB. 

The annexed engraving represents a new machine for 
compressing air by water pressure. Two cylinders, placed 
side by side, have an inlet pipe, B, and an outlet valve, C, 
for water ; there is also an inlet, D, and outlet, B, for air, 
and each cylinder contains a float, F. The pipes for admit- 
ting water extend from near the bottom of the cylinders, to 
cut off the air, into the curved bottom of a penstock, H, in 
which is a rock valve, J, for alternately opening and closing 
the passages to the respective cylinders. The stem of this 
valve extends out through the penstock in a suitable stuffing 
box, and connects with a rocking beam, L, one end of which 
is connected to the float, F, of one of the cylinders by a rod, 
M, and the other is connected to the other float by a similar 



Spontaneous Combustion of Sawdust. 

Sawdust is a dangerous material wherewith to fill spit- 
toons, nor is it a wholly safe substance to strew upon floors. 
Several cases have recently been noted where conflagrations 
have been caused by cigar stumps igniting the sawdust, 
which smoldered slowly in the receptacles, unperceived, and 
Anally set fire to the adjoining woodwork. Sawdust, more- 
over, when slightly impregnated with oil or grease, is very 
prone to spontaneous combustion. We published, not very 
long since, an instance where the sawdust sifted down 
through cracks in the floor boards, and accumulated between 
the beams, where it absorbed spilled oil. It eventually burst 
into flames which nearly destroyed the entire edifice. 
^ < t > ■» 
A SOUNDING HAND SIGNAL FOB BAILBOADS. 

To the end of the handle, to which the ordinary signal 
flag is attached, a bell, C, a rattle, or other sounding device 
is fastened, so that it may sound when the flag is waved, 
and thus call to it the attention of those who may be look- 
ing the other way, and who might not observe the signal. 
Instead of a flag, a lantern or other sight signal may be used, 
so as to give a sight and a sound signal at the same time. 

This device might be useful in foggy weather, when loco- 
motive engineers may not be able to discern the color of a 





rod. The valves, at C, are so connected to the floats that, 
when they are raised by the water to the required hlght, the 
floats open them to let the water escape and reverse the ma- 
chine. By the filling of the cylinders with water the air is 
forced out through outlet, E, into the receiver; and by the 
escape of the water the cylinders fill with air again, to be 
again expelled into the receiver. This device was patented 
October 24, 1876, through the Scientific American Patent. 
Agency, by Mr. Henry H. Saw tell, of Randolph, N. Y. 



flag, or when the latter is altogether, at short distances, ob- 
scured by the fog. 

Patented through the Scientific American Patent Agency, 
September 19, 1876, by Mr. S. Brown, of Philadelphia, Pa. 
m *** m 
Removing; Nuts from Clips and Bolts. 

The London (England) Carriage Builders? Gazette, in an- 
swer to a writer who asks as to the best means of getting 
off the nuts of bolts and clips, and of driving up bolts and 
clips, without destroying the screws, gives the following re- 
ply: 

When the clips twist ever so slightly in trying to unscrew 
the nuts, cease to try until you have enlarged the nut by 
holding it for a minute or two with a pair of red hot tongs. 
If the clip has an extra point on it, file it round and oil it ; 
then try. If still firm, cut the nut in halves with a chisel, 
having another long chisel or iron bar held against the op- 
posite side of the nut to take the force of the blows of the 
hammer. Be sure to use a light bolt hammer, which is more 
effective than a heavy hammer — it is better to cut off twen- 
ty nuts than to break a clip. For driving up bolts so as not 
to bruise or burr up the screw, unscrew the nut one turn 
only, or enough to cover the point of the bolt ; then drive 
the bolt back by striking the nut; if immovable, get some- 
body to hold a heavy hammer on the nut while you strike 
forcibly the iron on each side of the head ; if set fast, apply 
the end of a hot iron bar to the side of the head of the bolt 
to expand the iron. If you cannot start the bolt for the 
want of room to strike a fair blow on the bolt point, get 
somebody to hold the edge of a long piece of heavy tire iron 
on the bolt point: them with a heavy hammer strike the bar 
as near the bearing as you can get at. Sometimes if the bolt 
is through a scroll iron, and where the spring is in the way 
of the hammer, a peculiar shaped drift pin has to be used — 
it is someting like a tuning fork; the fork being put on the 
driving bar at right angles, the bar is struck to drive the 

drift pin up the bolt hole. 

m t it m 
The Supposed Planet Vulcan. 

Astronomer Royal Airy gives M. Weber's observation — on 

which it will be remembered the recent predictions by Le- 

verrier of a transit of the supposed planet were founded — 

its coup de grace by producing two photographs of the sun, 

taken on April 4, Weber's date, showing the imaginary 

planet to be a sun spot beyond question. It appears as a 

nucleus, without penumbra and surrounded by a small group 

of f aculse. 

' m ll> a» 

Ik accordance with a long-established rule, all subscrip- 
tions terminating with this volume will be discontinued at 
that time. We trust that all our subscribers will not only 
renew, but that they may find it convenient to induce some 
of their neighbors to become subscribers. We shall in the 
future, as in the past, give our readers full measure and 
running over, in return for their money. 
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HEW CHINESE DEEB. 

Towards the end of 1873, Michie, an English naturalist in 
China, discovered in the mountains, near Ningpo, a new 
species of deer, termed by the inhabitants the ahanyang. 
The skin of the animal being sent to England, it was there 
carefully studied, and Mr. Swinhoe, a well known zoologist, 
declared not only the species to be new, but that the animal 
belonged to a new generic type, different from any yet known. 
He applied to it the name lophotragus Michianus, the first 
word having reference to the peculiar tuft of hair on the 
animal's head, and the 
last referring to the 

name of the discoverer. :==3": 

A living deer has lately 
been placed in the Zoo- 
logical Gardens, London, 
and the identity of the 
genus, with that of the 
elaphodus discovered by 
Abbe David in the moun- 
tains of the principality 
of Moupin, has been de- 
termined. 

The lophotragus is a 
deer of small size, re- 
sembling the hydropo- 
tes or Chinese aquatic 
deer. Its hight is about 
21 inches. On the sum- 
mit of the head the hair 
forms a tuft about 1*5 
inches in length, which 
is slightly inclined rear- 
ward between the ears, 
presenting a very singu- 
lar aspect. By__ separa- 
ting this tuft with the 
fingers, two bony protu- 
berances may be recog- 
nized, starting from the 
skull; but no genuine 
horns can be found, nor 
have any appeared in 
the specimens examined. 
The upper jaw has two 

canine teeth, which extend past the lip and protrude from 
each side of the mouth. The eyes are large and expressive, 
the lachrymal f orsae being nearly an inch in length. The 
nostrils are confluent with the upper lip. The color of the 
skin is a blackish brown, which becomes very dark on the 
forehead, the tuft, the rear of the ears, the dorsal line, and 
on the outer sides of the legs, but which lightens consider- 
ably on the belly. Insides of the ears are white, covered by 
black bands. There are also two white bands near the mouth. 
Our engraving affords an excellent idea of the general char- 
acteristics of the animal. 



long since, but of these all but seven died during the voy- 
age, or shortly after. The survivors were successfully car- 
ried to Baltimore, and during the last summer they spawned, 
the result being about fifty young fry, which exhibit all the 
peculiarities of the originals. It is the intention of the 
owner, when he has a sufficient stock, to donate them among 
persons who will take an interest in them and carefully 
raise them. Meanwhile Mr. W. S. Ward, the naturalist of 
the aquarium, has taken measures to apply and test the Ori- 
ental methods whereby this curious anim-tl was produced; 




CUBIOUB FISH AT THE NEW YOBK AQuABIUM. 
In the accompanying illustrations are represented three 




remarkable creatures which have recently been added to the 
New Tork Aquarium. The first is the 

JAPANESE KINGIYO, 

a fish which, apart from its great beauty, possesses an ex- 
ceptional interest in that it is one of the most curious re- 
sults attained by the process of artificial selection carried on 
over a long period of time. The animal appears to belong 
to the carp species, and possesses the brilliant color of the 
gold fish. The body, however, is almost oval, and the belly 
is very protuberant. Forming an exquisite contrast with 
the deep golden red of the body are the fins and tail, which 
seem to be pure, pearly white, silky membranes, edged with 
a delicate fringe. The tail at rest is canopy-shaped; but as 
the fish moves, it floats into the most graceful undulations, 
reminding one of a filmy cloud or curling smoke wreath. It 
is hardly possible to divine by what series of steps this 
wonderful finny creation was produced. No naturalist 
would hesitate an instant in classing it under a new species, 
were it discovered in a wild state ; but the fact that it is an 
artificial production, obtained from monstrosities or sports of 
well known types, now forbids such classification, and at the 
same time renders the animal living evidence in favor of the 
evolutionary hypothesis as advocated by Darwin. There are 
but very few kingiyos in this country at the present time. 
Eighty-eight constituted the first lot brought from Japan not 



CHINESE DEER. 

and the aid of the most improved piscicultural appliances 
will be invoked during a series of experiments intended to 
produce still more curious fish as the result of special cul- 
ture. In our second engraving is represented the 

ALLEGHANY HELL-BENDER, 

or menopoma AUeghanientu, an exceedingly ugly half lizard, 
half fish, found in the Alleghany river and other tributaries 
of the Ohio. Mr. A. K. Grote records in the American Jour- 
nal of Science the interesting fact that this animal sheds a 
transparent membrane, which he believes to be the exterior 
layer of the skin. While observing one in the aquarium of 
the Buffalo Society of Natural Sciences, an almost complete 
skin, all the feet and toes being readily perceived, was seen 
floating in the water; and later the creature was discovered 
in the act of swallowing his former covering, a practice 
which has also been observed in the toad. In a recent com- 
munication Mr. Grote describes this operation of shedding 
the skin, from which we learn that this thin and transpa- 
rent membrane is first seen to loosen and separate from the 
entire surface of the body, appearing at this stage like an 
envelope or glove in which the animal is contained. By a 
number of wide gapings, during which the mouth is opened 
to the fullest extent, the skin is parted about the lips, and 
then commences to fold backward from the head. Convul- 
sive and undulating movements with the body and fore legs 
are employed to extract these from the loose skin. The skin 
then readily falls backward, as the animal crawls forward 
and out of it, until the hind legs are reached, when the me- 
nopoma turns round upon itself, and, taking the skin in its 
mouth, pulls it over the legs and tail. The operation re- 
minds one of taking off clothes. The cast-off skin is re- 
tained in the mouth and finally swallowed. The operation 
is quickly performed. The visitor who watches the meno- 
poma will observe a swaying motion of the body; this ac- 
tion is no~ yet fully accounted for, though U is possible that 




it is connected with the animal's desire to rid himself of his 
ugly skin. 
A female hell-bender, opened on the 21st of August, con- 



tained well developed eggs attached by a membrane to the 
ovary. These eggs are laid in a connected string, and are 
deposited along the muddy banks of the river. At this time 
there is a change in the external appearance of the creature. 
The tail broadens, and there is a plaited extension of the 
skin along the sides of the body. 

The menopoma furnishes a connecting link between the 
fish and lizards in the chain of evolution. On the fish side 
the menopoma is a higher development than the lepidosiren 
or legged fish, while it ranks lower in the scale than the 

amphibious axolotl. 

THE TWIN SALMON, 

or "salmonese twins," 
as some witty individual 
has termed them, are re> 
presented in our third 
engraving. The two fish 
were hatched from a sin- 
gle egg; the two bodies 
are attached to one sac, 
but each fish is perfect 
in itself. The connect- 
ing vesicle is filled with 
oil globules, arteries, and 
veins; and it was expec- 
ted that a microscopic ex- 
amination would discov- 
er a diaphragm separa- 
ting the circulation into 
distinct systems. The 
closest scrutiny, how- 
ever, fails to discover 
this wall, and the circu- 
latory systems appear so 
so intimately connected 
that the blood flows free- 
ly from one body to the 
other, impelled, how- 
ever, by two hearts. 

Mr. Mather is of the 
opinion that there is but 
little chance of their 
living after the absorp- 
tion of the sac; for if 
they survive till that 
time, the abdomens will still be joined by the mem- 
brane of the sac, and, being thus compelled to swim on 
their sides, great difficulty will be experienced in obtain- 
ing food. In this instance, however, a careful system of 
artificial feeding will be adopted in case the pair reach 
an age when they will need such nourishment. From the 
extended observations of Mr. Mather, it appears that these 
deformities are quite frequent in the salmon family, which 
includes the trout; and in hatching one hundred thousand 
eggs, there may be from three to five hundred abnormal spe- 
cimens, comprising crooked backs and twisted heads and tails; 
and in some instances two or even three heads are attached 
to one body. 

We are indebted to Mr. W. S. Ward and to the New Tork 
Aquarium Journal, an excellent little paper published at 




the aquarium and devoted to popularizing scientific know- 
ledge concerning the fish, for the engravings and facts pre- 
sented. 



The First Sound Telegraph. 

The project at present under consideration in England, of 
establishing a line of telegraph across the African continent 
from the Cape of Good Hope, reminds us of the curious fact, 
not generally known, we believe, that the earliest system of 
telegraphy for signaling over long distances originated 
among the African negroes. It is still more remarkable 
that the -means used were telephonic, and the signals were 
read by sound, and not by the eye, as in the case of the sema- 
phore or other early signaling devices. The " elliembic," 
as the instrument used is termed, is still in existence, and 
has been in use from time immemorial in the Cameroons 
country, on the west coast of Africa. By the sounds pro- 
duced on striking it, the natives carry on conversation with 
great rapidity and at several miles distance. The noises are 
made to produce a perfect and distinct language, as intelligi- 
ble to the operator as that uttered by the human voice. 



M. Gustave Delvigne, who died at Toulon, was the inven- 
tor of the explosive bullet and the rifled gun barrel bearing 
his name. 
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LOCUST FLIGHTS EAST OP THE MISSISSIPPI- 



BY FBOFESSOB 0. V. BILEY. 




KOOKY MOUNTAIN LOCUST. 



To the unscientific mind there are few things more diffi- 
cult of apprehension than that species, whether of plants 
or animals, should be limited in geographical range to areas 
not separated from the rest of the country by any very 
marked barriers or by visible demarcations. Yet it is a fact 
well known to every naturalist : and the geographical dis- 
tribution of species forms at once one of the most interest- 
ing and one of the most important studies in natural history. 
Some species have a very limited, others a very wide,range; 
and while in the course of time — in the lapse of centuries 
or ages — the limits have altered in the past and will alter in 
-the future, they are, for all practical purposes, permanent 
in present time. These limits may in fact, for the purpose 
of illustration, be likened to those which separate different 
nations. Though frequently divided by purely imaginary 
lines, the nations of Europe, with their peculiar customs 
And languages, are well defined. Along the borders where 
two nations join, there is sometimes more or less comming- 
ling ; at other times the line of demarkation is abrupt ; and 
in no case could emigrants from the one long perpetuate 
their peculiarities unchanged in the midst of the other. Yet 
in the battle of nations the lines have changed, and the 
map of Europe has often been remodeled. So it is with 
species. On borders of the areas not abruptly defined, to 
which species are limited, there is more or less modification 
from the typical characters and habits ; while in the struggle 
of species for supremacy, the limits may vary in the course 
of time. The difference is that the boundaries of nations 
result from human rather than natural agencies, while 
those of species result mostly from the latter, and are there- 
fore more permanent. I found some difficulty, at the late 
conference of governors at Omaha to consider the locust 
problem, in satisfying those present that the Rocky Moun- 
tain locust could not permanently thrive south of the 44th 
parallel or east of the 100th meridian, and that there was no 
danger of its ever extending so as to do serious damage east 
of a line drawn a little west of the center of Iowa. They 
could not see what there was to prevent the pest from over- 
running the whole country.and thought that Congress should 

be appealed to, not 
alone on behalf of the 
country that has suf- 
fered from its ravages, 
but also of the whole 
country that is threat- 
ened therefrom. In my 
last two reports I have discussed the native home of the 
species, and the conditions which prevent its permanent 
settlement in the country to which it is not native. Briefly, 
the species is at home and can come to perfection only in 
the high and dry regions of the northwest, where the win- 
ters are long and cold, and the summers short ; and when- 
ever it migrates and overs weeps the country to the south 
or southeast, in which it is not indigenous, the changed con- 
ditions are such that the first generation hatched out in that, 
to it, unnatural climate either forsakes it on the wing, or 
perishes from debility, disease, and general deterioration. 
On the soundness of this conclusion depends the future wel- 
fare of most of the more fertile States between the Missis- 
sippi and the mountains ; and Science, as well as past expe- 
rience, shows it to be sound. Upon this hypothesis the 
people, of nearly the whole country so scourged during the 
year, and so threatened next spring, may console themselves 
that the evil is but temporary : they may have to fight their 
tiny foe most desperately next spring, but they have also 
the assurance that, even if he prove master of the field, he 
will vacate in time to allow of good crops of some of the 
staples, and that he may not return again for years. On 
the other hypothesis, for which there is only apparent and 
no real reason, ruin stares them inevitably in the face. 

The causes which limit the eastward flight of the winged 
swarms that come from the northwest are, with the major- 
ity of people, still more difficult to appreciate, for most 
persons can see no reason why a swarm that overruns the 
western portions of Minnesota, Iowa, and Missouri should 
not extend to the eastern borders of the same States, or into 
Illinois, Indiana, Ohio, and eastward. Without discussing 
some of the more occult climatic influences that bear on the 
belief that they never will, the principal arguments rest in 
the facts, that: 1. The power of flight of any insect that has 
a limited winged existence must somewhere find a limit. 2. 
That all past experience has shown that eaioptenua spretus 
has never extended in a general way beyond the limit in- 
dicated; and, 3, that, as long as the present average conditions 
of wind and climate prevail, it is reasonable to suppose it 
never will. 

One of the principal difficulties in the way of a proper 
apprehension of these facts is found in the failure of the 
popular mind to properly discriminate between species. 
The ordinary newspaper writer talks of the grasshopper, or 
the locust, as though, all over the country and all over the 
world, there was but one and the same species. One of the 
governors present at the conference referred to was at first 
fully of the belief that our Rocky Mountain pest came all 
the way from Asia. In the case of this destructive species, 
even some entomologists have added to the difficulty by er- 
roneously claiming that it is common all over the country, to 
the Atlantic. 

The above thoughts are suggested by the following reports 
that have just met my eye in the Cincinnati Gazette of Octo- 
ber 24, from Dayton, Middleton, and Hamilton, respectively ; 
" The advent of Kansas grasshoppers, over Sunday and 
until Monday evening, in great numbers throughout this city I 



is a most remarkable incident. They were found early on 
Sunday morning, and left, as suddenly as they came, on 
Monday evening." 

" A shower of mammoth grasshoppers came down upon 
our town and vicinity on Saturday night. We have never 
seen such large ones before, and we understand from old cit- 
izens that they are entire strangers in this part of the coun- 
try. We saw a boy have a string tied to two of them (which 
were as long as a man's finger) trying to drive them, and he 
succeeded pretty well." 

" A flock of grasshoppers alighted in Hamilton about 11 
o'clock on Saturday night, from the northwest. Those that 
were not drowned in the river, or killed by the heavy rain, 
were probably gobbled up before Sunday night by the chick- 
ens." 

Such reports as these very naturally confirm the unscien- 
tific in their idea that the locust plague of the West, or so- 
called " Kansas grasshopper," has overstepped the limits 
entomology prescribes to it, and is upsetting the conclusions 
of Science. The same swarm passed over Oxford in the 
same State, in a southwesterly direction; and fortunately 
that veteran and well known apiarian, the Rev. L. L. Lans- 
troth, who has not forgotten to be a close observer, had 
specimens sent to me. They prove to be the American 
acridium, acridium Americanum. As stated in my 8th re- 
port, it is our largest and most elegant locust, the prevail- 
ing color being dark brown, with a broad, pale yellowish 
line along the middle of the back when the wings are closed 
The rest of the body is marked with deep brown, verging to 
black, with pale reddish brown, and with whitish, or green- 
ish yellow : the front wings being prettily mottled, the 
hind wings very faintly greenish with brown veins, and 
the bind shanks generally coral red with black-tipped, white 




AMJSRICAN ACKLDIUM. 

spines. The species is quite variable in color, size, and 
marks, and several of the varieties have been described as 
distinct species by the species grinders. It has a wide range, 
hibernates in the winged condition, and differs not only in 
size and habit from the Rocky Mountain locust, but entomo- 
logically is as widely separated from it as is a sheep from a 
cow. 

It is a species common over the country every year, and 
during exceptional years becomes excessively numerous, 
and acquires the migrating habit, its wings being long and 
well adapted to flying. It has been very abundant in the pres- 
ent year; and toward the end of July, while in the unfledged 
condition, did an immense amount of damage to the cotton 
and other crops of Georgia and South Carolina. The papers 
were full of graphic accounts of their destruction, and not 
only editors very generally took it for granted that they 
had to do with the western spretut, but Mr. T. P. Janes, 
Commissioner of Agriculture for Georgia, in his circular No. 
27, supposed they were the same. Specimens which he 
subsequently sent me, however, revealed at once their true 
character. 

In September, 1875, large swarms of locusts passed over 
Illinois, and those who were bent on the idea that there was 
no reason why that State should not be overrun with the 
Rocky Mountain locust found apparent justification for 
their views in the said swarms. Yet these proved to be com- 
posed of three species*, indigenous to Illinois and every 
year common there ; and after settling they did no harm, and 
nothing was heard of their progeny the following spring — 
all which would have been very different had it been a ques- 
tion of the western spretut. 

The damage done by some of the more common locusts 
that occur over the country is sometimes very great, espe- 
cially during hot dry years. In some of the New England 
States their ravages have, in restricted localities, fairly 
equaled those of the voracious spretut of the West. But 
while a few of them, under exceptional circumstances, de- 
velop the migratory habit, they none of them ever have 
compared, and in all probability never will compare, with 
ealoptenus spretus in the vastness of its migrations and in 
its immense power for injury over extensive areas. In eco- 
nomic entomology, discrimination between species is very 
important, and the lack of it often leads to most erroneous 
conclusions. Whenever we hear of locust flights east of 
the Mississippi we may rest satisfied that they are not of 
our Rocky Mountain pest, and are, comparatively, harmless. 

Manhattan, Kan. 

m m ■» 
Asbestos.— -Its History and Uses. 

Mr. C. E. Foster has compiled, for the American Ex- 
change and Review, the following interesting history of the 
application of asbestos in the practical arts : 

The daily increasing importance of asbestos in connection 
with packings, bearings for journals, coverings for boilers, 
and similar purposes, has directed attention to other appli- 
cations and uses of this material, and to the patents under 
which exclusive rights to its employment are claimed. 
Being a natural substance, long known as a possible substi- 
tute for animal and vegetable fibers, and its refractory and 



'The differential locust (ealoptenus i\fferenUalis) the Atlantic locust 

(caloptenui Atlantiaj&ni the red-legged locust (culoptemia femur rubr Km). 



lubricating properties recognized for hundreds of years as 
its peculiar characteristics, it would seem improbable that 
any exclusive proprietorship, based on the utilization of these 
properties, could be claimed or acknowledged at this late 
day ; yet it is by no means uncommon to find advertisements 
implying the right in some party to the sole use of asbestos 
for this or that purpose, or to find that capitalists have been 
induced to invest their money in the experimental manufac- 
ture of asbestos products, to be protected under the patent 
laws. 

Asbestos, or amianthus.is a mineral of a white or greenish 
white color.f ound in dense heavy blocks. It is capable of be- 
ing divided into fibers of greater or less fineness and length, 
resembling hair silk; it is smooth and unctuous to the touch, 
like plumbago; these qualities are available for lubri- 
cating or anti- friction purposes. The mineral is extensively 
distributed, but much of it is coarse, discolored, or in a dis- 
integrated condition, which renders it unserviceable for any 
purposes to which asbestos has yet been applied. The finest 
beds are in Corsica and Italy, but a very fair article is found 
extensively in Canada, Pennsylvania, Maryland, Virginia, 
and other places. Efforts to utilize this mineral were early 
made in the historic period, and one of the first applications 
was in the manufacture of incombustible fabric. For this 
purpose vegetable filaments were combined with the mineral 
fiber, to give strength and consistence during manipulation, 
the vegetable fiber being burned away after the formation 
of the fabric. Notwithstanding this fact, the combination 
of asbestos and animal or vegetable fiber has constituted the 
basis of many patents, some of which are in existence while 
others have expired. An English patent, No. 145, for the 
year 1857, describes a lamp wick of silk and asbestos 
woven together. Prior patents describe wicks whol- 
ly of asbestos; and a latter patent, No. 2,647, for 
1865, describes the plaiting of asbestos in a braiding 
machine, and also felting it or weaving it into ordi- 
nary fabric, to be used for lamp wicks. As a fabric, 
asbestos was once used in the manufacture of shrouds. 
One of the earliest applications was in the form of 
paper, and the efforts to render it available for this 
purpose have been most persevering and unremitted 
to the present time. An early description of the 
mode of making asbestos pulp for paper is con- 
tained in an English patent, No. 1413, for the year 
1853, the process consisting of boiling the miner- 
al, dividing the fibers, and mixing alum therewith. Ad- 
vantage was early taken of the non-conducting qualities 
of asbestos in the construction of safes — a reference to its 
use for this purpose being made in an English patent of 1834, 
No. 6,555 ; but it was not until 1870 that it was applied 
as a non-conductor in refrigerators, when F. Hyatt obtained 
a United States patent for a refrigerating car. Being flexi- 
ble, non-combustible, and a natural lubricant, its employ- 
ment as a packing for pistons and piston rods, joints, and 
pump plungers naturally resulted. Its adaptation for such 
purposes is fully set forth in a United States patent for 
steam engines, obtained by Israel Jennings in 1828. Not- 
withstanding this f act,several existing United States patents 
have claims for the use of asbestos for packings and joints, 
while others claimimpartingto it a rope form, for packings, 
which is clearly described by Jennings. Other patents have 
been granted for the application of asbestos to journals or 
bearings, notwithstanding the existence of Jennings' patent, 
and also of an English patent, No. 2,048, of 1853, for a lu- 
bricating combination of asbestos, quicksilver,fats, and oils. 
A combination of asbestos, soapstone,and cotton is described 
in P. S. Devlan's patent of August 22, 1865. C. A. Steven's 
patent of March 29, 1870, claims the insertion of a cord in a 
rope packing of asbestos to strengthen it ; and Morris Botti- 
cher's patent of October 4, 1864, refers to the use of the 
mineral for packing in a loose mass of fiber. A combination 
of asbestos with plumbago and iron filings is claimed in P. 
J. Kelly's patent of November 8, 1870; and a combination of 
asbestos and clay in Lanbereau's English patent, No. 213, 
for the year 1859, where the mixture is shown molded into 
bricks or forms for lining fire boxes. Combined with felt or 
pulp, and made into sheets, asbestos has been for some time 
applied for roofing, under H. W. Johns' patents of 186$; in 
1866 it was applied to carbureters, as specified in J. A. Bas- 
sett's patent of September 18. William Beschke patented 
August 14, 1866, its use in lamps, to absorb the oil and pre- 
vent its distribution in case of fracture of the lamp; and the 
English patent. No. 362, for the year 1865, is base d on the 
insulating property of asbestos,and its use as a non-conduct- 
ing material in electrical apparatus. 

Si ll* 

Railroad Accident. 

Recently at North Concord, N. H., two ladies attempted to 
drive across a railroad truck, after the train which had de- 
layed their passage had gone by. They failed to notice a 
locomotive following closely in the rear of the cars, and 
consequently were run into and killed. This kind of acci- 
dent, now becoming altogether too common, is chargeable 
directly to the negligence of railroad companies, and it will 
probably continue to occur until railroad crossings at grade 
are prohibited by law. Experience shows that gatekeepers 
and signal men, however vigilant, do not prevent people 
from suddenly driving or stepping upon the track. In Eng- 
land a crossing at grade is a rarity; and in this city, public 
outcry compelled the sinking of the tracks which pass 

through Fourth avenue. 

i <■> m 

Subscribers who wish to have their volumes bound can 
send them to this office. The charge for binding is $1.50 
per volume. The amount should be remitted in advance, 
and the volumes will be sent as soon as they are bound. 
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In the English department was exhibited a model of Whit- 
well's fire brick 

HOT BLAST STOVE 

for raising the temperature in hot blast furnaces. The usual 
method of building these stoves has been to construct them 
of cast iron pipes, which, if the temperature were raised to 
1,200° Fah., usually were burned out. In Whitwell's sys- 
tem, the heating surface is constructed entirely of fire brick, 
which are so laid up that the heated gases are forced through 
a series of 'flues, alternately from top to bottom of the stove, 
until the whole mass of brickwork is raised to a high de- 
gree of heat ; the stoves will stand a temperature of 2,000° 
Fah., without damage. Three stoves are used with a fur- 
nace, two of which are being heated while the third is hav- 
ing the air forced through it into the furnace. The advan- 
tages claimed are that the greatest economy of fuel is se- 
cured, nearly the whole heat being utilized, several hun- 
dredweights of fuel per tun of iron being saved: that they 
last a long time with but trifling expense for repairs, and 
that they are easily cleaned. The estimate of saving in cost 
of producing iron is 33 per cent. 
Among the 

ENGLISH CARPETS 

we noted several magnificent patterns in Wilton and Axmin 
ster. The difference between these very costly kinds of floor 
covering is not generally understood. Wiltons are Brus- 
sels carpets with the loops cut before the wire is drawn out ; 
they are generally closer woven, so the pile, or cut ends, 
may be packed closer together. The colors of these carpets 
go clear through to the back, but are only seen there in 
straight lines. The Axminster carpets, on the contrary, 
show not only the colors but the pattern on the back, though 
the pile is only on the right side. Nor is there any limit to 
the number of, colors. which may be used. They do not ne- 
cessarily repeat themselves in any regular order, nor are the 
patterns repeated, either in regular order or at all, except at 
the will of the manufacturer. Each carpet has an individ- 
uality ; but to accomplish these results there is less of ma- 
chine work and more head and hand labor required. The 
process is a slow one, but the result may be seen in carpets 
with a pile of five eighths of an inch high, and so close that 
it cannot be separated to show the warp. Such carpets en- 
dure a great deal of hard service, and when the pile has 
grown uneven it can be brightened up four or five times by 
shaving it with a machine made for that purpose. 

What is called " patent " Axminster is woven in the loom, 
and the color does not appear on the back at all. On the sur- 
face it would be difficult to tell in what the difference con- 
sists. It can be made for a much less cost than the real Ax- 
minster, which requires each thread and color to be tied se- 
parately by hand to the warp. This is so great a labor that 
fully three months are required to make a carpet twenty 
feet square. So great is the difference that the best patent 
Axminsters can be furnished for much less than half the 
cheapest real Axminster; yet there seems to be no reason 
why the patent carpets should not wear as long as the real. 

Anew method of 

ARTISTIC POTTERY WORK 

is called the pdte surpdte, or paste upon paste process. The 
design is raised in white china clay upon a dark ground, the 
result being a most perfect imitation of a cameo in onyx or 
agate. White china clay is reduced to a liquid state ; and 
with it this condition, the artist, with a thin brush, paints 
the design upon the plate, vass, or other object, putting on 
coat after coat of the liquid china until the desired thick- 
ness is obtained in each of the parts. Before burning, the 
china is opaque, but becomes translucent afterburning. The 
artist, therefore, to properly distribute the light and shade, 
must put on the material thin or thick, and do this, too, 
without being able to judge of the effect by the eye; nor can 
an; error of judgment be corrected by subsequent retouch- 
ings, as nothing can be done after the piece has been burned. 
A model was exhibited by the Erie Railway Company of 
the famous 

WOODEN BRIDGE 

that carried that line over the Genesee river at Portage : a 
structure so arranged that each piece of timber could be 
separately removed and replaced by a fresh piece without 
disturbing the strength of the work as a whole. The bridge 
was further distinguished by the fact that it was the high- 
est wooden bridge in the world, the rails being 235 feet 
above the level of the water. It was opened to travel Au- 
gust 2, 1852, and was destroyed by fire on May 6, 1875. 
Hanging beside the model is a photograph of the iron bridge 
that has taken its place, an airy structure looking like a 
spider's web outlined against the sky. Not the least won- 
derful fact in connection with the new bridge was the rapid- 
ity with which it was erected, the line being reopened for 
travel on the 31st of the following July. But this was slow 
in comparison with what was accomplished (almost simul- 
taneously) by the same company in rebuilding the bridge 
carrying their metals across the Delaware, three miles above 
Port Jervis. The bridge comprehended one deck span of 
160 feet, three deck spans of 150 feet each, and a span over 
the Delaware and Hudson canal. The four deck spans were 
swept away by the ice on the night of March 17, 1875. On 
the 26th of the following April the new bridge, of iron, 
double track, was complete and put into service, having 
been built in just forty days. Another instance of quick 
work was in the case of the trestle of 780 feet long and 90 
feet high, thrown across the Chattahoochie in four and a half 
days, in August, 1864, by the Construction Corps of the 
T. S. Military B, B., under the direction of Engineer W. W. 



Wright. But in this case the piers were standing — the 
bridge had been burned by the rebels — and the structure 
was of a temporary character. 

In the Tasmanian section a stuffed skin of that wonder- 
f ul and incomprehensible creature known as the 

PLATYPUS OR ORNITHORHYNCHDS, 

was displayed. The platypus is a fur-bearing animal, shaped 
much like a large duck; it has a duck bill and webbed feet, the 
web extending over the toes. The male has a spur like a 
rooster on his hind feet ; back of the spur is a gland filled 
with poisonous matter, but the poison is not necessarily fatal. 
It has the fur and tail of a beaver; small black eyes like a 
mole; a pouch for carrying the young, like a kangaroo ; its 
tongue is split and forked like a snake's. It lives on vegetable 
matter, and is amphibious, living, like the beaver, in or out 
of the water. In its anatomy, it has a wishbone, like a 
chicken, and in swimming the motions are the same as those 
of a bird in flying. Naturalists have been inclined to call it 
a bird, or at least oviparous, producing its young by eggs, 
but, unfortunately, the accounts of finding the eggs are too 
conflicting. Some men say they have seen the eggs, one 
man strengthening his assertion by saying he had eaten 
them for his breakfast. The young have been seen, evident 
ly when but a few hours old; but no eggs have been found 
in the runs or holes near the water, which the platypus 
lives in, like a musk rat. Further than this, the natives say 
that f this platypus does not lay eggs, and their habits of 
observation Ought to make them good authorities on this 
point. A naturalist, who had dissected one of these ani 
mals, claims to have found mammary glands, which would 
strengthen the belief that the platypus is a beast, but suffi- 
cient evidence on this point has not yet been obtained. 
In the French milling exhibits was a 

BUBR STONE MILL 

for bolting the flour as it is ground. This] consists of a 
number of fine wire sieves, arranged like rays on the sur 
face of the millstone, through which the flour falls as it is 
ground, its passage being facilitated by means of a revolv 
ing hammer, which jars each sieve. Some of this flour is 
very fine, but a large portion of it must be reground. What 
is called high grinding is adopted with this style of stone: 
that is, the millstones are more widely separated, the husks 
and fine flour are removed in the usual way, and a rather 
coarse middlings is left, which, while possessing the most 
nutritious qualities of the wheat, is too dark and coarse. 
This is afterwards run through another pair of stones, 
which grind it into fine flour. 

THE SALE OF THE BUILDINGS. 

Twenty-four buildings belonging to the Centennial Board 
of Finance, besides a dozen structures of varying dimen- 
sions, the property of individuals, were sold at public auc- 
tion on November 30. The Main Building, which cost about 
$1,600,000, was sold to the Permanent Exhibition Company 
for $250,000. The other structures brought even a less per- 
centage of their original cost. The principal sums realized 
were as follows : Two Mineral Annexes, cost $19,000, sold 
for $1,000; Carriage Building, cost $55,000, selling price 
$4,100; Art Annexe, cost $110,000, selling price $3,500; 
Photographic Hall, cost $23,000, sellingprice $1,000; Judges' 
Hall, cost $30,000, selling price $1,500; Shoe and Leather 
Building, cost $30,750, selling price $3,000; Agricultural 
Hall, cost $275,000, selling price $13,100. The remainder of 
the buildings sold at about similar rates, and the work of 
removing them will at once begin. The structures left are 
the Main Building, Machinery and Memorial Halls, German 
Pavilion, English dwellings, and Horticultural Hall. The 
Woman's Pavilion, which it was at first proposed to sell, is 
now to be reserved as a memorial. The Japanese Building 
will be sold, and the future disposition of the United States 
Building is not yet announced. 



THE OCCUPATIONS AND HEALTH OF .THE MEBCANTILE 
CLASSES. 

Out of every thousand men engaged in mercantile em- 
ployments, examined by the enrolment surgeons during the 
late war between the States, five hundred and twenty were 
fit for military service : forty more than were furnished per 
thousand of professional men, and forty-four less than were 
got from the same number of skilled mechanics. Rated ac- 
cording to the military capacity of their members, the dif- 
ferent mercantile occupations stand in the following order : 
Tobacconists, furnishing 623 per thousand; clerks, 585; 
peddlers, 580; bar keepers, 500; liquor dealers, 471; grocers, 
451 ; innkeepers, 420 ; agents, 416; merchants, 392; brokers, 
329. 

Bar keepers we have transferred from the list of unskilled 
workmen for comparison with liquor dealers and tobacco- 
nists. It is one of the most surprising results of this ex- 
amination to find those engaged in handling tobacco and 
spirituous liquors so exceptionally healthy. They not only 
stand especially well among the mercantile classes.but much 
better than the members of the higher professions. And 
curiously, they would seem to be specially free from the dis- 
orders of the digestive system and the nervous system 
which certain popular theories would make inseparable from 
their employment. 

The general health of tobacconists was even better than 
the foregoing figures would indicate, since 86 per thousand 
were rejected for conditions not necessarily connected with 
disease, chiefly for deficiencies in age and size, and 26 for 
local injuries and deformities, in which the selective action of 
a light occupation is apparent In syphilis their record is 
bad: 16 per thousand.or twice as many as among the clergy, 
but only half as many as among bar keepers. Their chief 
diseases are of the digestive system, causing the rejection of 



65 per thousand (almost wholly from loss of teeth and 
hernia); diseases of the circulatory system 43 (mainly heart 
disease); lung diseases 34; diseases of eye and ear 30, and of 
organs of locomotion 41. For diseases of the nervous sys- 
tem, they stand about with regular merchants and clerks. 
They are comparatively free from obesity, and but little 
troubled with chronic rheumatism. 

Clerks were disabled chiefly by conditions not necessarily 
connected with disease, 76 ; local injuries 33 ; diseases of 
the digestive system (mainly hernia and loss of teeth) 106 ; 
diseases of the organs of locomotion 30 ; of the eye and ear 
32; of the circulatory system 44 ; of the lungs 33. Peddlers 
rank next to clerks, and show for the most part disabilities 
not directly attributable to their work ; for example, 50 per 
thousand rejected for conditions not necessarily associated 
with disease ; 40 for loss of teeth ; 51 for wounds, fractures, 
etc.; and 33 for diseases of eye and ear. For inguinal hernia, 
attributable in many instances no doubt to lifting heavy 
packs, 39 in the thousand were rejected; 17 for diseases of 
the joints, and 7 for spinal curvature, largely due, possibly, 
to the just mentioned cause. Consumption disabled 42 per 
thousand, and diseases of the circulatory system 48. 

Bar keepers and liquor dealers stand near together in 
military efficiency, high compared with the professional 
classes, but low as compared with mechanics and laborers. 
Bar keepers suffer more than liquor dealers from diseases of 
the digestive system (133 to 40), but less from disorders of 
the circulatory system (52 to 129); in consumption and dis- 
orders of the nervous system their record is good, 21 to the 
thousand. Liquor dealers suffer more than any other mer- 
cantile class from chronic rheumatism, and from diseases of 
the eye and of the organs of locomotion. Grocers fall below 
the mean of the mercantile classes. Loss of teeth caused 
the rejection of 86 per thousand, and hernia, 69. For all 
disorders of the digestive system.the rejections were 190 per 
thousand. Disorders of the circulatory system come next, 
67 per thousand. For disorders of the nervous system they 
stand among the worst, 21 per thousand being rejected for 
this reason; for consumption 35; diseases of the eye and ear 
38; of the organs of locomotion 52; for conditions not ne- 
cessarily associated with disease 27; for injuries, etc. , 55. 

Innkeepers are a grade lower than grocers in general 
health, and lead the van in obesity, for which ten per thou- 
sand were rejected: the same fault causing the rejection of 
five grocers and seven agents per thousand, all others of the 
mercantile class being nearly if not quite free from it. Inn- 
keepers stand universally high also for loss of teeth,93, and 
for hernia 48. For all diseases of the digestive system, 223 
per thousand were rejected. For diseases of the nervous 
s jstem, they stand higher than lawyers, and are exceeded 
only by agents, watchmen, ostlers, and unclassified "other 
occupations." For diseases of the eye and ear they stand 
third (44 per thousand), the ratio for brokers being 50, and 
for liquor dealers 57. They also stand next to brokers and 
above all others for disabilities arising from wounds, frac- 
tures, and malformations. 

Agents suffer more than any other mercantile men from 
lung diseases, 53 per thousand, from diseases of the nervous 
system 29, and insanity 9; they are exceeded only by merchants 
in diseases of the digestive system, 189; and are afflicted 
more than the average by diseases of the circulatory system, 
51. As regards syphilis they rank with clergymen, doctors, 
and public officers. For diseases of the eye and ear, 39 in 
the thousand were rejected ; for diseases of the organs of 
locomotion 51; for conditions not necessarily associated 
with disease 49, and for local in juries and malformations 69. 

Lowest in military capacity among mercantile men are 
merchants and brokers. Their disqualifying disabilities 
present some curious contrasts. For instance, more than 
twice as many brokers as merchants were rejected for 
wounds, fractures, malformations, and the like (120 to 56); 
and nearly fifty per cent more for conditions not necessarily 
associated with disease (76 to 56). On the other hand nearly 
three times as many merchants as brokers were rejected for 
diseases of the organs of locomotion (55 to 19). Evidently a 
larger proportion of men, unfit for severe labor because of 
injuries, malformations of hands and feet, and deficiencies 
in size and strength, adopt the broker's calling. More mer- 
chants are disqualified because of hernia and loss of teeth, 
fewer for disorders of the circulatory system (60 to 82); 
more for insanity and nervous derangement (13 to 9); and 
more for consumption (48 to 19). In general health and 
physical capacity, merchants and brokers rank with physi- 
cians, clergymen, and public officers, and were capable of 
furnishing for the army only about half as many men per 
thousand as the mass of unskilled laborers. In disorders 
of the digestive system, they exceeded all except innkeepers 
(brokers 177, merchants 218). In diseases of the circulatory 
system, the brokers came next to the liquor dealers (82), the 
merchants next to grocers (60). The brokers stood lowest 
in consumption.the merchants next the highest. In chronic 
rheumatism, the brokers stood second to liquor dealers, and 
the merchants come next, on a level with agents. 



Wanted, A Tiger Exterminator. 

During the year 1872 a census was taken in India of the 
persons who had been killed by wild animals during the 
years 1868, 1869, and 1870. The total reached 38,218, of 
which it was found that 25,664 had died through the bites 
of venomous serpents, while the remaining 12,554 had near- 
ly all been devoured by tigers. So that, for the years men- 
tioned, Her Majesty's dusky subjects were eaten at the rate 
of about one every two hours. Plenty of such suggestive 
statistics are at hand. Official reports from Lower Bengal 
state that 13,400 persons in that section of the country were 
devoured in six years, and the destruction over the entire 
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peninsula is estimated at 10,000 people a year. In 1869 one 
tigress blockaded a road, stopped traffic thereon for several 
weeks, and slaughtered 127 victims. During two previous 
years she killed 108 people. 

Nor do the feline damages end here. We have further 
statistics which show that for each person killed sixty head 
of cattle are destroyed, and this aggregates a money loss of 
about $5,000,000 yearly. The terror produced by a tiger's 
ravages often desolates whole villages. At one time, in one 
of the Central Indian provinces, thirteen villages and a culti- 
vated area of 250 square miles were simultaneously aban- 
doned, owing to the visitation of a band of tigers. 

These facts have been laid before the English House of 
Lords, and the government has been asked to take speedy 
measures to check the present rate of carnage. Since the 
Sepoy rebellion and the consequent disarmament of the na- 
tives, it is reported that the tigers have greatly increased in 
numbers. In localities where they abound, there are bands 
of hunters who receive a bounty from the government for 
every tiger killed; but these men never shoot a tiger unless 
the animal has acquired considerable celebrity by his ex- 
ploits. They thus pocket a much higher reward, owing to 
the authorities setting a variable scale on the head of the 
beast, according to his age and voracity. Meanwhile the 
English papers are urging immediate action. The Times 
says that: " It is frightful to think that, in the middle of the 
nineteenth century, with all the improved engines which 
man has invented to destroy his kind, a considerable num- 
ber of the subjects of Her Majesty are exposed, just as if it 
were a form of natural death, to be devoured on their very 
thresholds by savage beasts." 

Here is a chance now for some enterprising person to un- 
dertake the extermination of the Indian tigers by contract. 
He might contrive an ironclad steam carriage, capable of 
propelling itself through jungles, and having apparatus for 
throwing jets of boiling water or hot steam into inacces- 
sible places, to dislodge the animals, and a battery of Gat- 
ling guns wherewith to salute their appearance. Tigers are 
not invulnerable; but to engage them, even on elephant 
back, is a perilous undertaking. To destroy them from be- 
hind armor with Gatling guns and torpedoes is a much safer 
proceeding ; and as the authorities frequently offer as high 
as $150 for a single animal, it might prove a remunerative 
venture. 



Professor Huxley says : " The general notion of an Eng- 
lishman when he gets rich is to found an estate and benefit 
his family. The general notion of an American, when for- 
tunate, is to do something for the good of the people and 
from which benefits shall continue to flow. The latter is the 
nobler ambition." 



an d the planter turned, the.rope being- again drawn through the 
pulleys and staked down at the opposite side of the planter, which 
Is then ready to pass back over the field, dropping the corn In the 
same manner as before. 

IMPROVED HORSE HAY RAKE. 

Amos W. Coates, Alliance, O.— This invention relates to an im- 
provement in clearers for horse hay rakes, and is more particular- 
ly an improvement in that class of clearers which consist of a 
transverse bar resting upon the rake teeth and connected to each 
of them by staples or equivalent devices. According to this im- 
provement, the clearer bar is supported above the rake teeth by 
means of forks which bear upon but two of the latter, whereby 
certain advantages are secured In respect to wear and friction, 
ease of operation of the rake, and independent action of the wire 
teeth. 

IMPROVED HARROW. 
Adolphus W. Davis, Dwight, 111.— This improves the construc- 
tion of the harrow for which letters patent were granted to the 
same inventor, July 13, 1875. By pushing a lever forward and then 
raising its rear end, the forward end of a section will be raised 
from the ground, and then, as the upward movement of the lever 
is continued, the whole section will be raised from the ground. 
In the same way, by drawing the lever to the rearward, and then 
raising its rear end, the section will be raised rear end first. As 
either end is raised, the other end rests upon the ground to do 
its required work. 

IMPROVED CORN PLANTER. 

Ira Hougbtling, Houghton, Mich.— This invention consists in 
providing a corn planter with a cam shaft,disk slide, spring, arm, 
and spouts; also, in connecting the feeding tube slide and spring 
by a link that may be shortened. 

IMPROVED FARM GATE. 

Joseph Jennings, Jr., Wilton, Iowa.— By raising the forward end 
of the gate the rear end of the braces are drawn forward, and a 
bolt drops into notches of the bottom bar and thus holds the for- 
ward end of the gate securely at the point to which it has been 
raised. Devices are provided for lowering the forward end of the 
gate to any desired point. 

■»<«>»■ 



A distinguished French scientist has recently died. M. 
Charles St. Claire-Deville was a chemist and mineralo- 
gist of great ability. He discovered amorphous and insolu- 
ble sulphur, thus showing, for the first time, a simple body 
in two conditions, differing not only in physical characteris- 
tics, but in essential chemical properties. 
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NEW W00DW0BX3NG AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 



IMPROVED NECK YOKE. 
Frank Hannig, Lockhart, Tex.— This consists in proving the neck 
yoke with a central enlargement, and connectingthe tube which 
slips on the end of the carriage pole with the yoke by means of 
rings having perforated ears to receive the ends of a pivoted bar, 
to which the pole ring or tube is swlveled. 

IMPROVED AXLE LUBRICATOR. 

John J.Wetmore, Shabonier, 111.— This consists in combining an 
oil chamber having a close-fitting plunger with a skein having an 
internal longitudinal groove and side apertures communicating 
with the surface of the bearing. 

IMPROVED nAT-BOX-BOARD CUTTING MACHINE. 

William Jenkins, Newark, N. J.— The invention consists of a re- 
ciprocating carrier that feeds the block against the adjustable 
cuttingknlf e to cut off the thin boards. The board is pressed In 
one direction against the knife by a weighted roller, and lifted by 
vertically movable rollers and actuating mechanism operated by 
the carrier when sliding In opposite directions to clear the knife. 

IMPROVED DOOR SHEAVE. 

George Laauwe, New Torkcity.— These sheaves for sliding doors 
are so constructed that they may be easily adjusted to regulate 
the door so that it may be plumb, and to enable the wear to be 
easily taken up. The sheaves are pivoted between the arms of a 
V strap, which is Inserted in a case; through the top of the latter 
a screw passes, and is so secured to the sheave strap that the 
sheave may be raised and lowered to adjust the door. 
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NEW AGRICULTURAL INVENTIONS. 



IMPROVED CHURN. 

Elisha A. Hewitt, Groton, Conn.— This consists of a churn with 
revolving bifurcated beaters and fixed side breakers, the air being 
admitted by a revolving fan with hollow shaft, operated by the 
driving mechanism. 

IMPROVED CHECK ROWER. 

Albert M. Black, Pawnee, 111.— This check rower is used in con- 
nection with a planter, and is readily adjusted on the ground with- 
out necessitating the marking of the same. It consists of a cord 
with tags, applied at suitable distanoes, passing over guide pul- 
leys and rollers at the ends of a cross bar of the planter. The drop- 
per keeps his eye fixed on the end of the pointer, and gives a pull 
to the drop lever for depositing the required quantity of corn as 
each tag passes the end of the pointer. When the opposite side of 
the field is reached, the dropper takes a tension pin, with spring 
top hook, and drives it some distance back of the planter into the 
ground, passing the spring hook over the rope to retain the ten- 
sion of the same. The stretching pin at the end Is then taken up, 



NEW MECHANICAL AND ENGLNEEBING INVENTIONS. 

IMPROVED PRINTING PRESS. 

Willard W. W. Belknapp, Brooklyn, N. Y.— The new feature 
consists of a swinging platen, in combination with a vertically 
movable bed, and an oscillating Ink-distributing mechanism. The 
simplicity of this apparatus renders the press less expensive, and 
facilitates the rapid and effective working of the same. 

DEVICE FOR MAKING FACE PLATES FOR DRAWBARS. 

John Green, Sunbury, Pa.— This invention relates to an Im- 
provement in the manufacture of face plates for drawbars of 
railway cars, and it consists In a series of tools to be used for the 
common end of making the said plates, which tools are emploj ed 
for the successive steps of cutting out the blanks, stamping the 
slot and rivet holes, and bending the stamped plate into curved 
form: each of the tools being provided with extended han- 
dles for their convenient manipulation beneath the hammer, 
whereby all of the said steps of the operation are conducted under 
the same heat employed for forging the blank plates. 

IMPROVED ROTARY ENGINE. 

George C. Hale, Kansas City, Mo.— The object of this invention 
is to effect an improvement in that class of rotary steam engines 
whose case or cylinder Is made to revolve around a stationary cir- 
cular head or disk to which the pistons are attached. To this end 
the pistons proper are hinged within a stationary disk having 
hollow trunnions, and the cylinder revolves around it. The in- 
duction ports are in the piston heads, and the cut-off is effected by 
the automatic movement of the pistons themselves. Thus the 
necessity of supplementary steam valves is avoided, the number 
of working parts reduced to a minimum, and the compactness of 
this class of engines considerably Increased. 

IMPROVED MILLSTONE DRESS. 

EUas N. Boeder, Quakertown, Pa.— This Invention consists In 
dressingboth stones exactly alike, with a series of tapering, lead- 
ing furrows, wider at the eye than at the skirt, deep on one side 
and tapering to a feather edge upon the other, which feather 
edge Is arranged radially with the center of the stones, so as to 
have no draft in the leading furrows, the necessary draft being 
supplied by the quarter furrows, which open into the leading fur- 
rows and are formed with an inclined bottom, and of a tapering 
shape similarly to the leading furrows. 

IMPROVED MILL PICK. 

Edgar F. Lemoine, Emmerton, Va.— This Improvement consists 
in the particular means for clamping the jaws, in which a screw- 
threaded stem of the shank enters a female thread of the upper 
jaw and holds the jaws together, while guide pins prevent the 
jaws from turning on each other. With this means of clamping 
the jaws the latter do not become loose, and the blades can never 
become accidentally detached, as when a key Is used, which lat- 
ter, from the impact of the blows, is readily displaced. 

IMPROVED MIDDLINGS SEPARATOR. 

Edwin Slagle and John McClure Graham, Albany, Mo.— This re- 
lates to improvements in the flat, Inclined, shaking flour bolt, hav- 
ing cloth arranged in wave-like form, for which a patent was gran- 
ted to the same inventors, February 1, 18TS. Seven new devices, 
mainly relating to improved mechanical construction, are em- 
bodied. 

IMPROVED MILLSTONE DRESS. 

Henry Grigg and William McElroy, Lockport, N. T.— This in- 
vention consists in beveling the inner portion or bosom of a mlll- 
stone,f rom a point about ten inches from the periphery down to 
the eye, making the space thus formed about one half inch deep 
at the eye. It also consists in cutting furrows from the eye out- 
ward, on a radial line from the center of the stone, to the line that 
defines the beveled portion, starting in a line at the eye, and in- 
creasing to the required depth at the outer edge of the beveled 
portion. The grooves, from this point, are tangential to a circle 
drawn outside of the eye, so that they have an inclination or draft 
of from five to eight inches. The object is to provide a millstone 
dress that will Increase the quantity of middlings. 



IMPROVED COIN COUNTER. 

AronBernstein,Berlin,Germany.— Thtsfnrnishesa reliable means 
to instantly detect any false or light gold coin without showing 
the mode or mechanism by which the same is tested. This object 
Is obtained by allowing the gold coin to fall through a narrow 
opening and guide channel on to a balance or filter, from which it 
will, If genuine and of full weight, roll at once, by suitable devia- 
ting mechanism, into the cash box or receptacle ; but if it Is not 
genuine, oris of short weight, It is conducted into a separate open 
receptacle, so as to indicate directly the lack of genuineness or 
full weight. 

IMPROVED LUBRICATING COMPOUND. 
John W. Bartlett, Mollne, 111., assignor to himself and Merven 
Wltherell, same place.— This Is a lubricating compound for car 
axles and other friction surfaces, which will not take fire from a 
hot journal. It is formed of pulverized blue stone, oil rock, car- 
bonate of potash, chloride of lime, American soapstone, concen- 
trated lye, golden machine oil, pure lard oil, salt, tartaric acid, and 
soft water. 

IMPROVED CARTRIDGE-LOADING DEVICE. 
Thomas P. Camp, Stoughton, Wis., assignor to himself and G. 
W . Wise, same place.— This 1 s a n improved device for loading the 
cartridge shells of breech-loading shot guns. It consists, mainly, 
in the arrangement of a single continuous slide, having two 
charging holes, which, by being moved back and forth in a race, 
receive the charge of powder and shot from respective powder 
and shot hoppers above, and deliver it to the cartridge shell be- 
low. There is a central plunger and inserting spout for the 
wads, and cut-off brushes in the hoppers, for brushing off and lev- 
eling the charge in the slide. 

IMPROVED PESSARY. 

Jonathan P. Barnett, Navasota, Tex.— This relates to an im- 
provement upon tbe pessary described in patent No. 163,871, and 
consists mainly in the arrangement of the wings for supporting 
the pessary, the arms for adjusting said wings, whereby they are 
adapted to be folded inward, and the adjusting arms to be folded 
into slots formed in the tube, to which the wings are hinged. 

IMPROVED BALE TIE. 
James M. Pollard, New Orleans, La.— The central cross bar of 
the buckle is provided with a lug or projection on the under side, 
and tbe free end of the band is slotted and held up against the bar 
so that the lug projects into one of the slats, thereby forming the 
lock. The other or fast end of the band forms the spring by 
which the slotted end is thus held against the bar and engaged 
with the lug. The disengagement may therefore be readily ef- 
fected by depressing the spring. The fast end of the band Is so 
bent as to form a shoulder, which prevents the buckle being acci- 
dentally detached from the band ; but the attachment and de- 
tachment of the buckle may be very easily effected when desired. 

IMPROVED SCISSORS. 
Amos W. Coates, Alliance, Ohio.— This is an improvement In 
scissors, designed particularly to adapt them to the use of little 
girls in cutting out their little quilt patches, doll papers, etc.: and 
it consists it constructing the two blades with two terminal bulbs 
or guards which, while permitting the perfect closing and free 
cutting action of the scissors, also form a guard, whether the scis- 
sors be open or shut, which prevents accidental injury to the 
child, and enables her to use the scissors with perfect safety to the 
eyes and body. 

IMPROVED ANIMAL TRAP. 
Cornelius Boons, York Boad, Md. — This invention consists 
mainly In a drum-shaped two-compartment cage made of wire 
cloth, to the upper compartment of which access is had through a 
square tapering inlet formed by inwardly converging pointed 
wires, having suspended in the center a swinging gate composed 
of pointed wires which admit the access of the rats, or other ani- 
mals, but prevent their escape ; and it also consists in the particu- 
lar construction and arrangement of the upper inlet and compart- 
ment with a lower compartment having a second inlet to receive 
and retain the rats caught by the first or upper compartment. 

IMPROVED COMPOSITION FOR PRESERVING BOLTING CLOTH. 
John Wayman, of Collinsville, 111.— This is a compound formed 
of wormwood, oil of cedar, gall, and tallow, forming a paste which 
will keep Insects away from the bolting cloth. 

IMPROVED BELL TOY 
John T. Bich, Middle Haddam, Conn., assignor to J. C. Clark & 
Co., of same place.— This improves the construction of the toy 
bell for which letters patent were granted to J. C. Clark, Novem- 
ber 2, 1875, in such a way that the vibrations of the bell maybe less 
obstructed by the mounting. The bell,conslsting of a spherical per- 
forated shell, is now secured at one side only to the axle of the 
carriage on which it is supported. 
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NEW HOUSEHOLD INVENTIONS. 



NEW MISCELLANEOUS INVENTIONS. 



IMPROVED GRINDING MILL. 

James Madison Collier, Gadsden, Ala.— Tbe driving belts are led 
to each end of the running stone, both from the countershaft, 
which is so located that the pull of the belts is directly against the 
crowding of the journals of the runner against the boxes by the 
grain. 

IMPROVED OILER 
Nelson Holmes, Ypsilanti, Mich.— This consists of an annular 
spring-supported piston on the rear end of the nozzle, eo that, 
when the latter is pushed back, oil is ejected through the spout. 



IMPROVED WASHING MACHINE. 
Benjamin F. Fowler, Eau Claire, Wis.— This improved machine 
does its work by alternately saturating the ciothes and then 
pressing them, to force out the water and dirt, between an upper 
corrugated roller and a series of smaller rollers beneath. 

IMPROVED WATER FILTER. 

Samuel F. Simes and Charles Tate, Philadelphia, Pa.— This in- 
vention relates to a novel construction of filter for the purifica- 
tion of water or other liquids, which filter is especially designed 
for attachment to the nose of a hydrant, but applicable also for 
general use in any connection whatever. The invention consists 
mainly in a specially prepared purifying pad formed by embody- 
ing powdered charcoal, kaolin, or other purifying material, either 
singly or combined, with the fiber of felt, by blowing it in during 
the process of the manufacture of the felt. This pad is contained 
in a chamber formed by two detachable caps, and is held between 
gratings In the same by means of a cam joint which fastens tbe 
caps, which devices also form a part of the invention. 

IMPROVED STEAM COOKING KETTLE. 

William G. Flanders, West Lebanon, N. H.— This is a double- 
chambered culinary vessel, made in detachable parts, each pro- 
vided with a perforated diaphragm. The upper part has a bottom 
provided with a slide for closing the apertures therein, so as to 
regulate the admission of steam to the articles to be cooked. 

m i » > fc 

NEW TEXTILE MACHINEBY. 



IMPROVED WARPING MACHINE. 

John J. Ashwortb and George Ashworth, Pendleton, England.— 
This invention plaoesall the warp threads perfectly straight on 
the beam, prevents twisting, facilitates the weaving, simplifies 
the machinery, reduces labor, and economizes space in the mill. It 
embodies eight novel devices, all of which are of great ingenuity, 
but which are so combined that it is not possible to convey a clear 
idea of their working without tbe aid of drawings. There is a new 
registering apparatus which indicates the exact number of revo- 
lutions of the beam, while another device shows tbe tension of 
the yarn. By these the same length of yarn is wound in the same 
number of revolutions upon each of the succeeding seotions of 
the beam as there is upon the first section. 
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The Charoefor Insertion wider this head is One Dol- 
lar a Line for each insertion. If the Notice ex- 
ceeds Fowr Lines, One Dollar and a Half per Line 
wm oe charged. 



Agricultural Implements and Industrial Machin- 
ery for Exportand Domestic Use. R.H.Allen* Co.. N.Y. 

Pattern Makers can get Metallic Pattern Let- 

ters.to letter patterns.of H . W .Knight, Seneca Falls, N . Y- 
Wanted— A heavy first class Tenoning Machine. 
Address A. w . Gray's Sons, Mlddletown Springs, Vt. 

The world-wide reputation of Asbestos Steam 
Pipe and Boiler Coverings, Roofing, Roof Paint, Cement 
for repairing roofs, etc ., has Induced unscrupulous per. 
sons to sell and apply worthless articles, represent- 
ing them as being made of Asbestos. The use of As- 
bestos in these and other materials for structural and 
mechanical purposes Is patented, and the genuine can be 
obtained only of H. W. Johns, 87 Maiden Lane, N.T. 

Emery Grinders,Emery Wheels, best & Cheapest. 
Awarded Medal and Diploma by Centennial Commission. 
Address American Twist Drill Co., Woonsocket. R. I. 

Shingle, Heading and Stare Machine. See ad- 
vertisement of Trevor & Co., Lockport, N. T. 

Chester Steel Castings Co. make castings twice 
as strong as malleable Iron castings at about the same 
price. See their advertisement, page 397. 

Patent Scroll and Band Saws, best and cheapest 
In use. Cordesman. Evan & Co., Cincinnati, Ohio. 

To Clean Boiler Tubes- Use National SteelTube 
Cleaner .tempered and strong. Chalmers Spence Co . ,N . Y . 

The best Sewing Machine in the world— Makes 
the Lock Stitch, the Chain Stitch, and Embroidery Stitch 
from two whole Spools. Agents wanted everywhere. 
O. L. Du Laney & Co., 744 Broadway, New York City. 

D. Friable & Co. manufacture the Friction Pul- 
ley— Captain— best In the World. New Haven, Conn. 

Slide Best for $8 to fit any lathe. Goodnow & 
Wlgbtman, 23 Corahlll, Boston, Maps. 
Lansdell'sPat.Steam Syphons— Lansdell & Leng's 
Lever and Cam Valve. Leng & Ogden, 212 Pearl St. , N. Y. 

Best Bolter for Sawing Handles, Furniture Stuff, 
Wagon Stuff, Fence Boards, &c. Send for Circulars. 
Richard W. Montross, Gallen, Mich. 

Steel Stamps & Brass Stencils, for Marking Tools, 
Patents, Boxes, &c. E. H. Payn, M'f'r, Burlington, Vt. 

For Specialties in Woolens,Seamless Boiler Cov- 
ers, Printers' Blankets, &c, address H. Waterbury & 
Co., Rensselaervllle, Albany Co., N. Y. 

Hyatt & Co.'s Varnishes and Japans, as to price, 
color, purity, and durability, are cheaper by comparison 
than any others extant. 246 Grand st.,N.Y. Factory.New- 
ark, N. J. Send for circular and descriptive price list. 

To Lease— The largest portion of the building 
corner Canal, Center, and Walker Sts., now occupied as 
a Billiard Manufactory and Sales Room. See adver- 
tisement In another column . 

Superior Lace Leather, all Sizes, Cheap. Hooks 

and Couplings for flat and round Belts. Send for cata- 
logue. C. W. Amy. 14S North 3d St., Philadelphia, Pa. 

Magic Lanterns, Stereopticons, for Parlor En- 
tertainments and Public Exhibitions. Pays well on 
small capital. 74 Page Catalogue free. Centennial Medal 
and Diploma awarded. McAllister, 49 Nassau St..N. Y. 
Fire Hose,Bubber Lined Linen, also Cotton,flnest 
quality. Eureka Fire Hose Co., 13 Barclay St., New York. 

The Scientific American Supplement— Any de- 
sired back number can be had for 10 cents, at this office, 
or almost any news store. 

To stop leaks in boiler tubes, use Quinn's Pat- 
ent Ferrules. Address S. M. Co , So. Newmarket,N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Bend for prices. Ballev, Farrell & Co. , Pittsburgh, Pa. 

For Solid Wrought-lron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. 
for lithograph, &c. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
inal Emery Wheel— other kinds Imitations and Inferior. 
Caution.— Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, New York. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes, 4c. ,259 W.27th St., N. Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
to 530 Water Street, New York. 

Powers: Foot Presses & all Fruit-can Tools. Fer- 
racute Wki. , Brldgeton, N.J. & C. 27, Mchy. Hall.Cent'l. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., tor circular. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
4 Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co.. Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
metals. E. Lyon, 470 Grand Street, New York. 

Diamond Too is-J. Dickinson, 64 Nassau St., N. T. 



large percentage of metal having a silvery ap- 
pearance. How can I separate the gold from all 
other metals ? A. Sylvanite contains 68 per cent 
of tellurium, 28 of gold, and IS of silver. It fre- 
quently contains as well some antimony and lead. 
After complete roasting, dissolve in aqua regia; 
evaporate to dryness. Add a small amount of 
sulphuric acid, and dissolve as far as possible in 
water. From the concentrated solution, precipi- 
tate out the gold with a strong solution of green 
vitriol. 

(3) A. 0. W. says : I want to vulcanize 
rubber, and cannot get chloride of sulphur. 
Please give me the formula for it. A. Chloride of 
sulphur is obtained by passing dry chlorine gas 
slowly over molten sulphur, and collecting the 
product in a condenser. The sulphur should be 
heated until Just at the point of volatilization, 
about 600° Fab. The impure chloride should be 
purified and freed from dissolved sulphur by re- 
distillation. It Is a reddish yellow fluid of a dis- 
agreeable odor, and boils at 280° Fah. 

(4) A. C. G. asks : How can I make a com- 
position of chalk or plaster of Paris for making 
molds that will not dissolve in water? And how 
can I take impressions or make molds In metal 
from natural objects ? A. Molds of this charac- 
ter are not absolutely Insoluble In water. Use 1 
part of the finest chalk intimately mixed with 3 
parts plaster of Paris. Place the object to be 
copied in a shallow tray, or other suitable vessel, 
cover every part of it with a thin film of olive 
oil, and then brush over It with a camel's hair 
pencil a thin cream of (he finest plaster with wa- 
ter in order to exclude all air bubbles : when this 
is done, pour over it immediately, and at one mo ■ 
tion, the proper quantity of plaster, of a some- 
what thicker consistence than that first applied. 
Allow the plaster plenty of time to set, and, 
when perfectly hard, remove it carefully from 
the object, dry perfectly In an oven, and heat to 
nearly the fusing point of the metal (type metal), 
then pour the metal In Immediately. Where the 
nature of the surface of the object will not al- 
low of a direct cast being taken from the object 
in plaster, a thick solution of glue is sometimes 
employed; when cold, the glue is very elastic and 
flexible, and may be removed from almost any 
object without danger of breakage. These casts 
may be reversed in plaster, and the plaster, in 
turn, in metal. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.and 
examined, with the results stated : 

N. V. W. — No. 1 is chlorite schist containing a 
small amount of carbonate of nickel. In large 
amounts it would be valuable. No. 2 is chlerite, 
a hydrous silicate of alumina and magnesia, con- 
taining a small percentage of oxide of iron and 
sometimes a small amount of oxide of chromium. 
No. 3 is chlorite schist. — S. D. S— It is obsidian, or 
volcanic glass. The ancient Inhabitants of Mex- 
ico, before their subjugation by Cortes, used it in 
making sacrificial knives. It is not employed at 
present.— A. N. T.— No. 1 is dolomite. No. 2 is 
calcite. No. 3 Is coccolite. No. 1 is missing. No. 
5 is a mixture of calcite with some siliceous rock 
—too indefinite to admit of separation. No. 6 is 
arenaceous limestone.— T. L.— The coal contains 
only a small percentage of sulphur, not enough 
to make it objectionable for the purpose you 
mention. It is a very compact variety of bitu- 
minous coal of excellent quality.— F. L. L.— The 
specimens you send us contain a considerable per- 
centage of nickel, also chalcopyrite and iron py- 
rites.— H. W. S. — It is trap rock containing small 
specks of iron pyrites.— E. A.— The mineral found 
near a lead mine is iron pyrites (sulphide of iron) 
In indurated clay. The other piece is shale. — E. 
W.— It is clay containing carboniferous matter 
of no particular value.— E. F. T —The shell is 
made artificially of plaster of Paris moistened 
with a strong solution of alum together with the 
perfume, pressed into molds, and dried. The cam- 
phor cake contains pipe clay, chalk, magnesia, 
and a little starch besides the camphor.— J. N. C. 
(Fredericktown,0.),G. H. (Windsor Locks, Conn.), 
C. P. (MarysviHe, Tenn.), S. N. (Forest Station, 
Shenandoah county, Va.), send us letters of in- 
quiry as to minerals, but no specimens which we 
are able to Identify. If correspondents will not 
put their names on the boxes which they send 
(and several such boxes come through the mail at 
one time) it is very difficult and in some cases im- 
possible to identify the senders. 




COMJfTJHICATIONS BECEIVSD. 

The Editor of the Suihntutic American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On the True Science of Beligion. By T. B. McC. 

On Boiler Explosions. By T. J. B. 

On Cutting Tools. By J. E. 

On Ventilation. By G. W. W. 

On the United States Patent Association. By 
J A. B. 

On the Expansion of Superheated Steam. By 
G. A. W. 

On Steel. Ry G. W. T. 

On Aeronautics. By C. E. D. 

On the Mississippi Jetties. By A. S. 

On Violins. By E. P. W. 

On Calipers. By E B. 
Also inquiries and answers from the following : 

J. M. McF.-A. S.— F. O. H.— T. J. B.— F. W.N.- 

J. H.D.— J. G.-R.F. W.-P. Q.— N.O.— A. W. K. 

HINTS TO COBBBSPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the'Editoi 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who sells castings for small steam 
engines ? Who sells malleable glass lamp chim- 
neys ? Who sells foot power band saws ? Who 
sells the flexible fhaf ting exhibited at the Cen 
tennial? Whose lsthe best aneroid barometer?" 
All such personal inquiries are printed, as will be 
observed.in the column of " Business and Person- 
al." which Is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired inf ormatior 
can in this way be expeditiously obtained 
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index of Inventions 

FOB WHICH 

Letters Patent of the United States were 
Granted In tbe Week Ending 

November 7, 1876. 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 



J. N. P. will find directions for making fric- 
tion matches on p. 75, vol. 29.— B. J. will And di- 
rections for nickel plating on p. 235, vol. 33.— J.N. 
will find the article on the friction of water in 
pipes on p. 48, vol. 29.— C. F. can remove moles 
from tbe skin by following the directions on p. 
347, vol. 32— C. E. S. will find on p. 120, vol. 33. di- 
rections for making muslin uninflammable — 
J.F.,M. M.,W.G.E.,B. P..M.T.B., H. A., and 
others who ask us to recommend books on Indus- 
trial and scientific subjects, should address the 
booksellers who advertise in our columns, all of 
whom are trustworthy firms, for catalogues. 

(1) R. C. says: A. asserts that water has 
been lifted 33 feet 6 inches with a common lift 
pump. B. asserts that It never has been lifted 
higher than 32 feet. Which is right ? A. Water 
was once raised 32 feet 11 inches by a lift pump 
at the Brooklyn navy yard. This is the greatest 
result of which we have heard. 

(2) E. L. says : I have a small piece of 
sylvanite, said to yield $40 gold to the lb. I sup- 
pose that it also contains tellurium and silver. I 
have used the blowpipe upon it and melted out a 



D. M. asks : What preparation can be used 
on tenor drums, which will be waterproof and at 
tbe same time stand the beating?— J. B. C. asks : 
Is there any demonstration to the following theo- 
rem ? Draw three circles of any unequal diame- 




ters, as A, B, C. Produce the tangent lines, as 
shown, until they meet, from A through B, from 
A through C, and B through C. It will be found 
In all cases that the meeting points are In a 
straight line, as 1, 2, and 3 in the straight line, D 
E. The same result Is obtained in whatever po- 
sition the circles may be placed, or under any va- 
riations of their diameters, provided they are all 
unequal. 



A complete copy of any patent In the annexed list, 
ncludlng both the specifications and drawings, will he 
furnished from this office for one dollar. In ordering, 
please state the number and date of tbe patent desired, 
and remit to MunnftCo., 87 Park Row. New York city. 

Abdominal supporter, E. M. Holton 181153 

Advertising clock, Spellman & Goeltz 184,218 

Anthracene, making, S. Cabot, Jr 184, 142 

Bale tie, A. Barbarln (r) 7,388 

Bevel square, J. C. Rorlck 184,177 

Bill file, McLean & Redding 184,045 

Book, C. F. McGlll 181,091 

Books, etc., backing, Crawley & Thomas 184,198 

Boot-crimping apparatus, H. Lampus 184,088 

Boot sole, E. Hansbew 184,077 

Breechloadlng fire arms, F. W. Freund.. 184,202, 184,203 

Brickkiln, Mebaffey & Grear 184,046 

Bridle bit, E. Wilder 184,026 

Broom-wlndlng machine, W. D. Jones 184,157 

Bucket ear, J. S. McMurray 184,016 

Burglar alarm and fire arm, J. Dodson 184,037 

Button, A. M. Richmond 184,173 

Car axle box, L. R. Bula 184,140 

Car brakes, operating, J. J. Shafnit 184,179 

Car coupling, Greenleaf & Adams 184,149 

Car coupling, S. W. Kllbourne 184,094 

Car coupling, G. R. Moore 184,214 

Car coupling, Schmidt & Esche 184.111 

Car fare register, J. Solter 184,217 

Car starter, T. M. Brlntnall 184,059 

Carbureter, C. A. A. T. de St. Aubln 184,223 

Carpet stretcher, Plrrung & Gronow 184 ,170 

Carpet stretcher. C. F. Rapp 184,172 

Carriage coupling, J. L. H. Mosler 184,047 

Cast Iron, etc., hardening, J. 8. Robinson (r) 7,390 

Casting printers' leads, H. J. Stone 184,115 

Chalnpump bucket, B. W. F. Van Duzer 184,131 

Cigar box, C. Glund 184,039 

Cigarette machine, A. H. Hook 184,207 

Clothes dryer, D. Heffner 184,206 

Clothesdryer, A. S. Parks 184,169 

Corn planter, E.P.Williams 184,195 

Cotton and hay press, W. M. Smith 184,113 

Cotton gin feeder and picker, W. T. Adams 184,055 

Coupling pin machine, etc., Blakeslee et al 184,185 

Cultivating harrow, R. Hamilton 184,150 

Cultivator, A. Hunt 184,042 

Cupola furnace, E. C. Little 184,161 

Cupboard, M. H. Hill 184,007 

Curtain fixture, L. Powers 184,022 

Damping paper, E. Walker 184,025 

Derrick.G. W. Nlckle 184,168 

Desiccating cggB, W.O.Stoddard. 184,186,-187,-188, 184,189 

Desiccating eggs, Walz e.t al 184,192 

Ditching machine, A. E. Johnson 184,156 

Door bolt. E. J. Steele 184,184 

Door spring, W. H.Myers 184,166 

Dredging apparatus, Van Rletschoten etal 184,121 

Dumplngcar, D. O'Brien 184,048 

Ear muffler, B. Edgar 184,006 

Earth auger, C. D. Pierce 184,019 

Electric stop motion, H. A . Chapln 184, 034 

Elevator, H H. Blake 184,133 

Explosive compound, J. P. R. Poch 184,020 

Extension table, J. L. Bronson 184,139 

Feed trough, Grundy & Carter 184,076 

Feed water heater, J. Q. Adams 184,129 

Fence, S. Bobo 184,137 

Fence.F. Suiter 184,116 

Filtering liquids, R. Stewart 184,024 

Fire arms, loading, C. W. Hovls 184,079 

Fire extinguishers, Dodd etal 184,067, 184,068 

Fire place grate, J. Old 184,017 

Foldingchair, W.H.Sternberg 184,185 

Food cup for bird cages. G. Seyfang 184,175 



Freezing machine, etc., C. E. Elelnschmldt 184.012 

Fruit butter, producing, M. Ams 184,027 

Furnace door, T. R. Butman 184,061 

Fuse, continuous, W. A. Leonard 184,043 

Gage cock, W. U. Falrbalrn 184.070 

Galvanic battery, H. P. Decbert 184,005 

Gas meter, J. H. Alexander 184,056 

Gas meter and carbureter, J. M. Cayce 184.033 

Gaselier, center sliding, S. H. B. Vance 184,120 

Gate, W. G. Hughes 184,080 

Gate, J. G. Sherman 184,181 

Gold separator, T. W. Irvln 184,082 

Hammers, making, H. W. Kip 184,158 

Harrow, W. W. Edgerton 184,199 

Harrow, S. Ealn 184,011 

Hay loader, J. Rlchter 184,174 

Heat regulator, F. W. Ofeldt 184,049 

Heater, greenhouse, J. T. Trench 184,201 

Hides, debalrlng, T. Roberts 184,175 

Hoe, E. W. Oakley • 181,103 

Horse collar, G. B. Griffln 184,075 

Horses, handling, W. W. Wlnegar 184,124 

Horseshoe machine, J. W. Chewnlug, Jr 184,144 

Horseshoe nail plate, J. M. Laugblln 184,089 

Hotel range, G. W. Graves 184,072 

Hydrant, T. Ahrens 184,128 

Hydraulic propulsion, Leaman & Heckart 184 ,090 

Iccmachlne.D. Smith (r) 7,383 

Illuminating apparatus, G. B. Snider 184,183 

Ironing apparatus, S. S. Case 184,003 

Ironing table, J. C. Hublnger 184,041 

Knob roscsto doors, J. Naylor 184,167 

Lamp burner, W. H. Sanborn 184,110 

Lamp-chimney bolder, E. J. Blackham 184,134 

Lightning rod, D. Munson 184,164 

Lining, refrigerator, J. M. Ayer 184,028 

Liquid filter, W.Maynard 184,093 

Lithographic transfer, C. R. Bledermann 184,132 

Loom harness eye, W. F. Sherman 184,112 

Lumber edging machine, G. W. Bobo 184,057 

Mechanical movement, E. C. Hopping 184,208 

Mechanic's gage, W. S. How 184,209 

Metal tubes, making, C. E. L.Holmes 184,152 

Milk can, D. S. Lewis 184,091 

Milk pan, W. Cooley 184,062 

Mill spindle, J. Payne 184,105 

Motor for churns, etc., H. Odell 184,216 

Navigating torpedo boats, etc., H. J. Smith 184,182 

Nitrogenous fertilizers, H. P. O. Lissagaray 184,162 

Nut look, C. Hall 184,040 

Odorless closet, G. K.Moore 184,099 

Oil and gas stove, O. Edwards 184,148 

Oil stove, L. S. Enos 184,200 

Ornamental chain link, J. A. Lleb 184,159 

Package band, Taylor & Patterson 184, 118 

Padlock. A. O. Kruger 184,087 

Paper bag machine, J. Arkell 184,127 

Paper bag machine. T. W. Grlnter. 184,073 

Paper box, C. M. Arthur 184,126 

Paper calendering machine, N. H. Whltten 184,054 

Paperdlsh, J. W. Jarboe (r) 7,389 

Paper, perforating, L. A. Upson (r) 7,385 

Paper pulp process, etc., J. Campbell 184,197 

Pattern for casting, A. F. Whiting 184,194 

Peanut heater, J. Esposlto 184,069 

Pencil sharpener, etc., A. Wilson 184,123 

Pencil with movable leads, O. Cleveland 184,035 

Petroleum stove, F. Hlldebrandt 184,078 

Planing and sawing machine, C. Bllven 184,136 

Plant support, A. Daul 184,064 

Plug tor drain pipes, etc., J. Chapman 184,143 

Polishing stone cylinders, C. C. Maurice 184,212 

Preserving meats, etc., J. C. Howard 184,154 

Preserving wood, process of, S. Cabot, Jr 186.141 

Printing press, W.P.Kidder 184,083 

Pulverized fuel feeder, W. West 184,122 

Pump valve, B. Krocker 184,014 

Radial drilling machine, A. Box 184,060 

Railway signal, J. M. Pelrce 184,106 

Railway switch, J. M. Toucey 184,119 

Railway ticket and stamp, W. F. Dwlght 184,147 

Railway train reflector, H. A. Richards 184,050 

Refrigerating building, C. Stoll 184, 189 

Refrigerator car. J. M. Ayer 184,029 

Rein holder, E. Mears 184,096 

Revolving churn, R. Murphy 184,165 

Revolving fire arm, J. W. Cochran 184,145 

Ring holder, spinning, O. F. Garvey 184,205 

Rock drill, H. C. Sergeant (r) 7,381 

Roller skate, W . P. Gregg (r) 7,387 

Sash fastener, W. A Davis 184,036 

Sawmill carriage dog, S. B. Rlttenhouse 184,109 

Scarf, J. G. Hitchcock 184,151 

Screw propeller, F. Maynard 184,092 

Screw propeller, horizontal, W.S. Myers 184,102 

Screw tap, J. W. Melvln 184,097 

Sewlngmachlne, E. Townsend (r) 7,384 

Sewing machine cabinet, J. A. Llebert 184,160 

Sewing machine drawer, J. Mulchahey 184,100 

Shaft coupling, T. D. Powers 184,021 

Shank stiff eners, cutting, W. N. Sprague 184,051 

Sheetmetal cleaning, Davles & Lewis 184,146 

Sheet metal, die for, A. M. Klttredge 184,085 

Sheet metal, strengthening, Klttredge & Clark. . 184,086 

Shoe tip, D. K. Cross 184,063 

Shoemaker's pinchers, T. B. Shelly 184,180 

Siding gage, L. B. Ingold 184.081 

Slate, trimming, D. Auld, Jr 184,130 

Sliding rowlock, etc ., W. N. Blakeman, Jr 184,031 

Snap hook, E. R. Jones 184,211 

Sowing fertilizers, machine for, D. F. Hull 184,010 

Spinning ring, J. Booth 184,138 

Spring bed bottom, A. W. Obermann 184,104 

Spring hinge, L. Bommer 184,058 

Spring hoe for grain drills, C. E. Patrlc 184,018 

Stair covering, M. Krlckl 184,013 

Steam boiler blow-oft, M. Rboda 184,108 

Steamtrap, G. M. Davis 184,004 

Step ladder. J.Dillon 184,066 

Stone pavement, J. Murphy 184,101 

Stove pipe shelf, J. P. Hlnsbaw 184,609 

Street sweeper, J. Robinson 184,176 

Subsoil plow, A. A. Porter 184.171 

Sugar apparatus, etc., J. P. Cahlll 184,032 

Swage for Implements, J. w. Landon 184.015 

Swivel snap for harness, J. Flsk 184,038 

Table cutlery, R. N. Oakman, Jr 184,215 

Tanning leather, M. J. SSderberg 181,114 

Telegraph cut-out, J. B. Stoner 184,052 

Ticket punch, W. Hill 184,008 

Tire upsetter, M. W. Griffiths 184,074 

Tool.holder, W.S. How 184,210 

Transom lifter and sash center, J. F. Wollensak. 184,125 

Traveling bagframe.W. Simon 184,028 

Tumbler washer, E. W. Russell (r) 7,380 

Umbrella runner, H. S. Frost 184,204 

Urn for growing plants, R. A. Van Court 184,190 

Wagon brake lever, D. McGulre 184,095 

Wtgoi, excursion, E. Mills 184,098 

Wag ,n hound. and pole brace, F. Smith (r) 7,886 

Wash tub, R. W. McClelland 184,218 

Washing machine, S. J. Morey 184,168 
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Washing machine, F. O. Tank 184,117 

Water filter, R, A. Bean 184,131 

Water book for harness, O. D. Aldrlch 184,003 

Weather strip, J. C. Flestcr 184,0?1 

Weed turner for plows, TJ. Ballard 184,030 

Wheel cultivator, O. Huffman 184,155 

Whip socket and rein holder, S. D. White 184,193 

Whip tip, & B. Shelton(r) 7,382 

Windmill, C. B. Post 184,107 

Windmill, M. M. Trimble 184,053 

Window, M. McComb 184,044 

Wire rope machine, M. M. Zcllers 184,1% 

Wood-boring machine, G. 8. Derr 184,066 

DESIGNS PATENTED. 
9,611.— Type.— J. M. Conner, Greenville, N. J. 
9,612.— Inkstands. —J. B. Davids, New York city. 
9,613.— Inebtancs.—O. F. Fooelstband, Kensington, 

Conn. 
9,614.— Types.— J. Herrlet, New York city. 
,615.— Peintinq Bobdeb.— R. Smith, Philadelphia, Pa. 

FOR THE WEEK ENDING NOVEMBER 14, 1876. 

Animal trap, G. W. Kelly 184,386 

Antifriction Journal bearing, W. H. Hayncs 184,242 

Apple parer, corer, etc., W. M. GrlBcom 184,371 

Apron for wet ore separators, W. Hooper 184,378 

Autographic telegraph, Sawyer & Smith 184,302 

Axes, manufacture of, H. W. Warner 184,811 

Axle lubricator, F. Corsa 181,344 

Bale tie, J. W. Macumber 184,:97 

Bale tie, C. VanDerzec 184,272 

Bale ties, making, C. Vanderzee .184,448 

Bath, portable, E. M. Bement 184,321 

Boat-detaching apparatus, W. A. Brlce 184,327 

Bobbin for spinning machines, J. Mawson 134,404 

Book binding, W. F.Eastman 184,355 

Boot-nailing machine, H. Dunham 184,281 

Bottle case, etc. L. Mann 184,399 

Brickkiln, H. B. Evans 184,359 

Buggy top, G. F. Knight 184,391 

Bungs, making, E. B. Mcintosh 184,407 

Burglar alarm, H. Holcroft 184,243 

Button hole attachment, T. Hagerty 184,239 

Caraxlebox, W. M. Watson 184,451 

Car coupling, J. Belshlag 184,222 

Car coupling, W. A. Bushey 184,332 

Car coupling, N. H. Do'lgen 184,350 

Carcoupllng, G. F. Jackson 184 383 

Car roof, J. M. Ayer (r) 7,391 

Car starter, J. H. Betteley 184,357 

Carwheel, A. L. Blackman 184,324 

Cartridges, crimping, M.B. Massey 184,403 

Chamber vessel, L. G. Woolley 18°4,276 

Checkrower, S. De Vaux 184,231 

Churn, S. A. Gregg 184,370 

Churn dasher, A. E. Queensberry 184,424 

Clothes dryer, etc., I. Haldeman 184,873 

Clocks, device for winding, J. N ..Rice 184,264 

Coal chute, T. Kelsey 184,387 

Combustion of fuel, W. Ennls 184,358 

Compensating axle, etc., 1. E. Palmer 184,421 

Compensation pendulum, I. C. Cowles 184,280 

Condensing pumping engine, Carr & Arthur 184, 339 

Construction of wells, W. T. Kemple 184,388 

Cornmsrker, G. W. Graves 184,869 

Corn planter, W. H. Dyke 184,354 

Corn planter, Phelps & Dyer 184,422 

Corset, R. Plepenbrlng 184,423 

Cotton and corn planter, A. W . Tufts 184,447 

Cotton chopper, J. R. McConnick 184,406 

Cotton cleaner, H. C. Cage 184,833 

Coupling cars, Merry weather et al 184,409 

Ciltlvator, W. B. Sturgts 184,441 

Cultivator and marker, J. B. Uangett 184,39s 

Dehydrating air, etc. , R. H. Lucas 184,291 

Demijohn, J. C. Moore 184,256 

Desk, O.Hansen. 184,375 

Detecting fires, etc., D. W. Howes 184,380 

Dining table, I. Y. Casslano 184,340 

Dressing stone, J. D. Brunton 184,380 

Drill chuck, C. N. & S. N. Trump 184,445 

Driving gear for horses, J. K. Poorman 184,296 

Dryer, A. G. Brodle 184,828 

Dropsy, remedy for. D. W. Lawhon 184,398 

Druggist's shelf bottle, E. L. Wltte 184,454 

Dumping car, S. D. King 184,389 

Earth auger, A. W. Morgan 184,257 

Electric signal, Lundberg et al 184,251 

Elevator, M. .T. Coleman 184,228 

Emery wheel holder, J. J. Stelger 184.306 

Engine valve gear, W. Winstanley 184,453 

Extension table, G. Hallbauer 184,374 

Fare controller and Indicator, L. Von Hoven 184,450 

Faucet, J. W. Chamberlain 184,279 

Feeder for thrashing machines, W. Hutchlns 184,244 

Feeding air to furnaces, C. W. Birch 184,224 

Fence, C. H. Wapler 184,274 

Fence, portable, J. Bussert 184,227 

Filter, D. W. Riddle 184,427 

Finger ring, N. A. Bellezsa 184,320 

Fire extinguisher, W. H. Laubach, (r) 7,395 

Flue for glass ovens, H. Howard 184,379 

Flues, setting boiler, A. C. Ancona 184,314 

Fluid meter, J. C. Guerrant 184,372 

Fluting machine, C. F. Dudley 184,280 

Folding bed, G. Southard 184,269 

Folding crib and oradle , T. C. Woodard 184,313 

Frying pan, Edgar & Bardell 184 282 

Furnace for evaporators, Towers & Bowie 184,444 

Gag runner for harness, W. M. Blaln 184, 325 

Game card, J. W. Nicholson 184,258 

Gang plow, J. B. Ralston 184,425 

Gate, automatic, W. Nairn 184,416 

Grain drill, J. C. Buck 184,331 

Grain drill, Smith & Thomas 184,268 

Grasshopper catcher, F. E. Benson 184,223 

Hammock frame, J. B. Arcl (r) 7,393 

Hand rest, Marshall & Colby 184,402 

Handle for valises, etc., Lagowitz & Lleb 184,238 

Harness saddle, E. R. Cahoon 184,833 

HarnesB trace, T. J. Mansfield 184,252 

Harvester, W. Gangwer 184,265 

Harvester thrasher, M. L . Parrett 184,262 

Heater, W. H. Bush 184,226 

Heater and condenser, R. Berryman 184,323 

Heating air, etc., for furnaces, J. Ferguson 184.361 

Heating chill molds, H. F. Eberts 184,356 

Heel blanks, sticking nails In, W, E. Forster.... 184,368 

Hides, drying, J. N. Duffy 184,352 

Hinges, constructing, C. Lanz 184,249 

Hog-scraping apparatus, W. W. Klncaid 184,390 

Holder for orayons, etc. , E. LlllentDal 184,290 

Hoop iron, rolling, J. T.Lowry. 184,3% 

Hoops, cutting, W. Steele 184,803 

Horsepower, J. W. Jacason 184,382 

Horse rake, D. P. Sharp 184,267 

Horseshoe, W. Lewis 184,894 

India rubber garment, C. W. Melter 184,408 



Indicator for boilers, etc.S. Wheeler 184,275 

Inking apparatus, printing, A. Campbell 184,337 

Jellyjar, N. P. Todd 184,442 

Joint for boat knees, J. W. Sanborn 184,265 

Jump scat carriage, E. S. Feltch 184,236 

KeroBene lamp attachment, J. B. Searl 184,803 

Key turner, etc., gas, L. Stlerlnger 184,43 9 

Knife for pitting fruit, G. W. Tarleton 184,271 

Knob latch, M. C. Nlles 184,259 

Ladder, J. B. Lofland 184,895 

Lamp, E. J. Murphy 184,293 

Lamp, D. Sanford 184,434 

Lamp burner, E. H. Jenkins 184,245 

Lampshade holder, W. Scarlett 184,266 

Latch, reversible, M. Padden 184,420 

Lifting Jack, W. Sailer 184,433 

Linseed oil, treatment of, H. A. Clark 184,341 

Locomotive, J. Westcott 184,452 

Log roller, T. Emery 184,233 

Loom, J. Gait 184,864 

Lubricator, J. J. & J. V. Renchard 184,426 

Magazine fire arm, B. B. Hotchklss 184,285 

Magnet for compass, E. S. Ritchie 184,300 

Magneto-electric machine, O. Helkel 164,377 

Mandrel for welding pipe, J. A. Kaylor 184,385 

Meal bin, Mangold & Summervil le 194, 400 

Mechanical movement, C. A. Deyerlc 184, 2S2 

Mechanical movement, W. O. Wakefield 184,273 

Medal, J. W. Llngg 184,289 

Metal-shaping machine, G. A. Olil 184,419 

Millstone staff, D. H. Rowe 184,431 

Mustache guard, E. Avey 184,317 

Mustache guard for cups. E. Avey 184,316 

Napkin holder, B. F. & V. A. Hardy 184,376 

Nut lock, J. A. Camp 184,336 

Nut lock. D. Dull 184,353 

Nails, machine for driving, B. S. Atwood 184,221 

Oil well wall cleaner, M. t" McCormlck 184,254 

Ore concentrator, L. Stoner.: 184,270 

Ornamental designs, producing, W. Boggett 184,326 

Oscillating churn, A. Snyder 184,305 

Paper dish, J. W. Benham 184,322 

Pipe fastener, W. Jacobus 184,287 

Plane guide, W. H. & M. Harris 184,241 

Planing machine, D. H. Rice 184,299 

Plow.G. Moore 184,411 

Plow, reversible, VIckery & Prlckett 184,449 

Pocket comb case, C. W. Walker 184,310 

Polishing package, F. Wright 184,455 

Primer for cartridges, B. B. Hotchklss (r) 7,394 

Projectile, B. B. Hotcklss 184,286 

Protecting threads on pipes, D. Calmus 184,335 

Puddling hearth bottom, L. Ryan 184,432 

Punchlngpress.T. R. Morgan 184,413 

Railroad switch, D. Rousseau 184,430 

Rattan basket, etc., G. Gensch 184,237 

Reclining chair, T. K. Stidham 184.4S8 

Revolving show stand, A. Fischer 184.362 

Ricks and stacks, building, J. & H. Murdock 184,415 

Rocking chair frame, H. Oberg 184,260 

Roofing and paving, G Pulver 184 263 

Rotary churn, C. & G. L. Farmer 184,285 

Rotary engine, D. D. Hardy 184.284 

Running gear, G. Yetter 184,277 

Sadiron, Evans AKestler 184,360 

Sad lronholder, C. B. Pettenglll (r) 7,392 

Sap spout, G.C. Shlpherd 184,304 

Sash balance, B. M Whiting 184,312 

Sawing machine, E. & A. Landstrom 184,247 

Scale scraper, boiler, C. J. Cronln 184,346 

Seed drill, A. C. Evans 184,234 

Seed-dropping plate, E. B.Null 184,418 

Self-generating gas lamp, R. W. Park 184,261 

Self support, stove, W . P. Abendroth 184,278 

Sewing machine caster, W.B. Cogger 184,342 

Sewing machine needles, grooving. Day ton et al. 184,347 
Sewing machine needles, pointing, Dayton et at. 148,348 

Sewing machine shuttle, W. Gillett 184,366 

Sharpening machine, J . Market 184,401 

Shawl strap buckle, R. W. Owen 184,295 

Shoe hanger, fanning, W.Coleman 184,343 

Side hill plow, W. Strait 184,440 

Skate, J. M. Lamb 184,392 

Skein-twisting machine, T. Stlbbs 184,309 

Smoke pipe coupling, A. W. Decrow 184,349 

Soda-water apparatus, J. Matthews 184,292 

Spark arrester, S. Smith 184,437 

Spark extinguisher, Donaldson & Miller 184,351 

Spring hoe, Kuhns & Kneisley 184,246 

Spring vehicle, S. W. Ludlow 184,250 

Sprinkler, portable, D. R . Brownlow 184,225 

Steam cooker, G. M. Stephen 184,307 

Steamhammers, T. R. Morgan 184,412, 184,414 

Steam stop valve, A. Orme 184,294 

Stone-polishing machine, Risdon & Gale 184,428 

Stopper and dropper, bottle, J. A Armstrong . . . 184, 315 

Stove leg, Masonfe Baker 184,258 

Stove pipe damper, H. A. Mears 184,255 

Stove pipe thimble, T. E. Harris 184,240 

Strap binges, forming, C. Lanz 184,248 

Stump puller, .1. B. Forbes 184,283 

Tenement house, A. Nelson 184,417 

Time lock, E. Grah 184,368 

Time lock. W. L. Potter 184,297 

Toyplcture, J. Kayser 184,334 

Umbrella drip cup, G. R. Ayres 184,818 

Umbrella support, etc., W. Rounds 184,429 

Underground telegraph, D. Brooks 184,329 

Valve gear for steam engines, G. E. Tower 184, 443 

Vat for filtering cider, H. Greenwood 184,238 

Vegetable cutter, P. Trelbal 184,446 

Vehicle axle box, G.Moore 184,410 

Vehicle spring, J. C. Goold 184,367 

Velocipede, F. G. Slemmer 184,435 

Ventilating device, etc., D. K. Cartter 184,338 

Watch regulator, I. C. Cowles 184,229 

Wheatsteamer, J. W.Price 184,298 

Windmill, H ,Sr.,&H. Croft, Jr. 184,345 

Window Bcreen, W. McArthur 184,405 

Wool-washing machine, C.G. &F.G. Sargent..,. 184,301 

Wrench bars, heading, F. A. Smith 184,436 

Writing pen, L. B. Bertram 184,319 

Zinc oxide furnace, S. T.Hughes 184,381 

DESIGNS PATENTED. 

9,616.— Bbacelets.—H. Carlisle, Jr. , Philadelphia, Pa. 

9,617.— Deinkino Focntain.-J. W. Flske. New York 
city. 

9,618, 9,619.— Match-Safes.— O. F . Fogelstrand, Kensing- 
ton, Conn. 

9,620.— Carpets.— R. R. Campbell, Lowell. Mass. 

9,621 to 9,628.— Cabpets.— J. M. Christie, Kidderminster, 
England. 

9,629 to 9,632.— Cabpets.— J. Fisher, New York city. 

9,683.— Cabpets.— A. L. Halllday, New York city. 

9,634.— Cabpets.— E. J. Ney, Lowell, Mass. 

9,635.— Cabpets.— F. F. Rlcker, Lowell, Mass. 

9,686.— Cabpets.— T. J. Stearns, Boston, Mass. 

9,637 to 9,639.— Cabpets.— C. W. Swapp, Lowell, Mass. 

[Aoopy of any oneof the above patents may be had by 



remitting one dollar to Mush ft Co., 37 Park rfow, New 
York city. 



SCHEDULE 07 PATENT FEES. 

On each Caveat S10 

On each Trademark 833 

On filing each application for a Patent (17 years) . . . .819 

On Issuing each original Patent 920 

On appeal to Examlners-ln-Chlef 810 

On appeal to Commissioner of Patents 830 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Designs^ years) 810 

On application for Design (7 years) 819 

On application for Design (14 years) 83 
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Inside Paget each Insertion 79 cents a line. 

Back Page, each Insertion 81.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the tetter press. Adver 
ttsements must be received at publication office as early 
as Friday morning to appear mnext issue 



AMATEUR PHOTOGRAPHIC APPARATUS- 
Latest invention. Every person can operate 
Dwlth perfect success. Complete, with chemicals, 
&c. Price $5.00, Enclose stamp for circular. 
E. SACKM ANN, Manufacturer. 
650DeKalbAv., Brooklyn, N.Y 
BT Agents wanted. 



Everybody Will Want One. 

WILL BE ISSUED ON 

Saturday, Dec. % 1876. 

one of the greatest of modern romances, entitled, 

Thrown on 
theWorld. 

By BERTHA M. CLAY. 

STREET & SMITH, Publishers. 

PRICE $1.50. 

BOUND IN CLOTH. 4B8 PACES. 

FOR SA LE BY EVERT BOOKSELLER 
AND NEWS AGENT EVERYWHERE. 

AMEBIC AN NEWS CO., Wholesale Agents. 




NICKEL. 

The Two Highest Awards of the Centennial Exhibition 
and the Centennial Gold Medal of American Institute for 
Nickel and Electroplating Material, pure Nickel Salts and 
Anodes, and the Weston Dynamo-Electric Machine, 
awarded to CONDIT, HANSON & VAN WINKLE, 
Newark, N.J. Illustrated Catalogue in press sent by mall. 



NEW SCIENTIFIC BOOKS. 

New Editions— Just Issued, 

TRAUTWINE'S CIVIL ENGINEER'S POCKET BOOK 
of Mensuration, Trigonometry, Surveying, Hydraulics, 
Hydrostatics, Instruments and their Adjustments, 
Strength of Materials, Masonry, Principles of Wooden 
and Iron Roof and Bridge Trusses, Stone Bridges and 
Culverts, Trestles, Pillars, Suspension Bridges, Dams, 
Railroads, Turnouts. Turning Platforms, Water Sta- 
tions, Cost of Earthwork, Foundations, Retaining 
Walls, etc. By John C. Trautwine, Civil Engineer. 
12mo., 648 pages, mor. , tucks, gilt edges. 4th edition. 
Tenth thousand. Revised and corrected. $5 00. 

TRAUTWINE— A NEW METHOD OF CALCULATING 
the Cubic Contents of Excavations and EmbankmentB 
by the aid of Diagrams ; together with Directions for 
estimating the cost of Earthwork. By John C. Traut- 
wine, C.E. 10 steel plates. 5th edition, completely 
revised and enlarged. Svo., cloth. $2.00. 

TRAUTWINE.-THE FIELD PRACTICE OF LAYING 
out Circular Curves for Railroads. By John C. Traut- 
wine, Civil Engineer. Ninth edition, revised and en- 
larged. 12mo.,tuck. (2.00. 

ROPER.-A CATECHISM OF HIGH PRESSURE, OR 
Non-Condensing Steam Engines ; including the Mod- 
elling, Constructing, and Management of Steam En- 
gines and Steam Boilers. With valuable Illustrations. 
By Stephen Roper, Engineer. Third edition, revised. 
lffmo., tucks, gilt edge. »2.00. 

ROPER.-HANDBOOK OF THE LOCOMOTIVE; In- 
cluding the Construction of Engines and Boilers, and 
the Construction, Management, and Runningof Loco- 
motives. With Illustrations. By Stephen Roper, En- 
gineer. 18mo., tucks, gilt edge. $2.50. 

ROPER.-HANDBOOK OF LAND AND MARINE EN- 
gines ; including the Modelling, Construction, Running 
and Atanagemen t of Land and Marine Engines and 
Boilers, with illustrations. By Stephen Roper, En- 
gineer. 12mo.,tuckB, gilt edge. $3.50. 

ROPEB.— HANDBOOK OF MODERN STEAM FIRE 
Engines; including the Running, Care, and Manage- 
ment of Steam Fire Engines and Fire Pumps. With 
illustrations. By Stephen Roper, Engineer. 12mo., 
tucks, gilt edge. $8.50. 

ROPER.— USE AND ABUSE OF THE STEAM BOILER. 
By Stephen Roper, Engineer. With Illustrations. 
18mo., tuckB, gilt edges. $2.00. 
Df~ Any of the above Books Bent by mall on receipt 

of price. 

CLAXTON, REMSEN dc HAFFEI.FINGER, 

PUBLISHERS, BOOKBELLEBS, AND STATIONZBS, 

624,626, 628 Market St., Philadelphia, Pa. 



MACHINERY 

OF EVERT DESCBIPTIOrT, 
COLD ROLLED SHAFTING, HANGERS ' PULLEYS, 
COUPLINGS. BELTING, TANITE EMERY WHEELS 
AND GRINDERS, IN STOCK. 

GEORGE PLACE, 
121 Chambers ft 103 Reade Sts.. New York City. 




PHOTOGRAPHIC APPA- 
RATUS dk CHEMICALS 

complete, with directions, 810. No toy ; takes pictures 
u5K_ Inches. Send for illustrated circular. 

B. MOPGAN, 14 Ann St., New Yqrk, P. O. Box4S49. 



FOR 1877, 

In addition to all Its former excellences, heretofore 
surpassed by no other religious weekly newspaper in the 
world, will offer several 

ENTIRELY NEW FEATURES. 

of great Importance and value. 

FIRST.— We shall print through the year SERMONS 
by the most eminent Clergymen of the country, of all de- 
nominations, from Maine to California. Our readers 
will, therefore, have the pleasure of bearing the most 
famous ministers of New York, Brooklyn, Boston, Phil- 
adelphia, Cincinnati, Chicago, St. Louis, San Francis- 
co, etc. 

SECOND.— We snail publish a series of articles on 
CHIU6TIAN WORK, by Rev. Stephen H. Tynq, D.D., 
which will be Invaluable to clergymen, Sunday-Bcho.i 
teachers, and every Christian man and woman . 

THIRD.— Anew Serial Story of American life will 
be begun about the middle of December. Its title 
will be 

A PAPER CITY, 
by D. R. Locke (Rev. Petroleum V. Nasby). It vividly 
Illustrates the present era of speculation, of living with- 
out work, of maklngmoney without capital; and will be 
one of the most sparkling and attractive serials ever 
published. 

FOURTH.— We shall publish a series of articles from 
the pen ot Eldeb Bbewbteb, Jr., of Brewstervllle, 
Mass., on men and things, religion and politics, and 
every " top topic" as It comes up. 

FI FTH.— Our great premium for the year we oelleve 
to be the beBt ever offered— viz: 

The WORKS OF CHARLES DICKENS 

in the famouB and unsurpassed Household Edition of 
Messrs. Lee & Shepard, the well-known publishers of 
Boston. Look at our offer! To each and every person, 
whether already a subscriber or not, who sends us $3, we 
will forward The Independent one year, postage paid, 
together with any other volume from the following list : 

1. The Pickwick Papers. 500 pages. 

2. Our Mutual Friend. 516 pages. 

3. David Copperfield. 520 pages. 
i. Nicholas Nlckleby. 516 pages. 

5. Martin Chuzzlewlt. 530 pages. 

6. Dombey and Son. 534 pages. 

7. Old Curiosity Shop, and Reprinted Pieces. 530 pages 

8. Little Dorrlt. 504 pages. 

9. Bleak House. 532 pages. 

10. Barnaby Rudge, andHard Times. 570pagcs. 

11. Oliver TwlBt, Pictures from Italy, and American 

Notes. 506 pages. 

12. A Tale of Two Cities, and Great Expectations. 514 

pages. 

13. Christmas Stories, and Sketches by Boz. 576 pages. 

14. Uncommercial Traveler, and additional Christmas 

Stories. 356 pages. 

15. The Mystery of Edwin Drood, A Child's History of 

England, Master Humphrey's Clock, etc. 560 pp. 
For 

FIFTEEN 

we will send 

DICKENS COMPLETE. 

The Independent offers for $3 twice as much as any 
other religious Journal In the country or the world, and 
is pre-eminently 

THE PAPER FOR HARD TIMES. 

SUBSCRIPTION PRICE of The Isdefekdekt, with 

premium $3.00 per annum, in advance. 

6monthB,no premium 81.50 " 

S " " .75 

Specimen copies, containing full list of other pre- 
miums. Bent free upon application. 

Address THE INDEPENDENT, 

P.-O. Box 2787. - - - . . New York. 



SUBSCRIBERS 



An indispensable requisite 

FOB EVBBT 

Teacher, Advanced Student, Intelligent Family, 
library, and Profession al Person. 



Webster's Unabridged, 



"The best practical English Dictionary 

extant."— London Quarterly Review, Oct.,, 1873. 

From the Chief Justice of the United States. 

Washington, D. C. , Oct. 25, 1875.— The book has be- 
come Indispensable to every student of the English lan- 
guage. A Law Library is not complete without it, and 
the Courts look to it as of the hlphest authority In all 
questions of definition.— Morrison R. Waits. 

Published by G. & C. MERRIAM, Springfield, Mass . 
Sold by all Booksellers. 





" In all things, but proverbially in Mechanism, 

THE BUPBEHB EXCELLENCE IS SIMPLICITY. ' "'-Jame.H Watt. 

The Old Reliable Heald & SIbco Pump carries off the 
honors at the Centennial. The award of the Judges In 
based onlts "SIMPLICITY, compactness, and perfec- 
tion of workmanship." No higher praise could be given, 
but no award whatever was necessary to strengthen the 
confldenceof thousands already using them. Whenever 
subjected to severe, practical tests, they have always 
proved their superiority over other centrifugal pumps, 
and always will, as It 1b absolutely Impossible to devise a 
pump which can excel it for simplicity, tremendous ca- 
pacity, and cheapness. Capacity of Pumps from one 
hundred gallons to thirty-five thousand gallons per min- 
ute. For Paper Makers, Tanners, Contractors, f orirrlga- 
tlon, or for any purpose where a large quantltyof water 
or otber fluid is to be raised, the Heald & SIbco Pump 
stands without a rival. More than three hundred paper 
makers use them. M ore than three hundred tanners use 
them. They are used In every State of the Union, and In 
nearly every country In the world. Pumps alone, and 
Pumps and "Engines combined, adapted to nearly every 
kind of work, on hand and built at short notice. 

First premiums awarded at New Orleans In 1871, In 
Cincinnati In 1872, and an award for Special Merit at 
the American Institute In 1872. Send for illustrated 
pamphlet of 78 pages, with 18 pages of certificates and 
references. Address 

HEALD, SISCO & CO., Baldwinsvllle, N. Y. 



MACHINERY OP IMPROVED STYLES FOR 
making SHINGLES, HEADING, and STAVES; 
alBO GUAGE LATHES for TURNING HANDLES. Sole 
makers of Laws Pat. Shingle and Heading Sawing Ma- 
Chine. AddreBS TREVOR* CO., Lockport,N. Y 



BAKER'S 



Rotary Pressure Blower 




Warranted superior to any other. 

WILBRAHAU BROS. 

No. 8318 Frankfort Avenue, Philadelphia i 
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Three New & Valuable Books. QTEAM .PUMPS. 



NOTES ON ASSAYING and ASSAY SCHEMES. 
By Pierre de P. Ricketts, Ph.D. Illustrated. Svo., 
lSpages. Paper, »2.00; clo'h, *2.50. 

THE COMPENDIUM OF ARCHITECTURAL 
Sheet Metal Work, properly Illustrated, embracing 
Rales and Directions for Estimates, Items of Cost, 
Nomenclature, Tables of Brackets, Modllllons, Den- 
tals, Trusses, Stop Blocks, Frieze Pieces, &c. ; Archi- 
tect's Specifications, Tables of Tin Roofing, Galvanized 
Iron, etc. etc. By A. O. Klttredge, Manager of Ktt- 
tredge Cornice and Ornament Company. 8vo., 550 
pages. Cloth, $10. 

RURAL HYDRAULICS A Practical Treatise on 
Rural Household Water Supply. By W. W. Qrier. Il- 
lustrated . 8vo . , cloth, 75 cents. 
fW The above, or any of our Books, sent by mail, free 

of pos'.age, at the publication prices. 
Our new and enlarged Catalogue op Practical and 

Scientific Booxs-^fe pages, Bvo.— sent free to any one 

who will furnish his address. 
We are receiving by steamer and keeping in stock the 
eadlng English Scientific Books as published. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers and Importers, 
SlOWalnutStreet, Philadelphia. 



H.W.JOHNS 1 PATENT. 



maTERIALsT ** 



ASBESTOS ROOFING. ASBESTOS PAINTS. 

ASBESTOS STEAM-PIPE AND BOILER 

COVERINGS. 

ASBESTOS STEAM PACKING. 

Fire-Proof Paints and Coatings, Cements for 

Steam-Joint8 ) Acid& Gas Retorts, Leaky Roofs, 

dec. Root Paint. Sheathing and Lining Felts. 

Asbestos Boards, Paper. Thread, Cloth, etc, These 

articles are ready for use, and can be easily applied by any 

one. Send for Samples, Pamphlets. Price List*, etc. 

H. W. JOHNS, 8rMaiden Lane,N. Y,. 

Patentee and Manufacturer. Established 1858. 



SBONSER'S STEAM TRAP is Warranted 
• to work In any position; it does not require any 
leveling. Send for Circular. S. Bonseb, Dover, N. H. 



ROSE-BUDS IN WINTER 



Strong Pot Hosea, specially prepared for fallp 
luiok bloom. «ent safely by mail, postpaid. Fi 



for fallplanting and 



each additional, one Mu 
every dollar's worth orde: 



i cenO B remium 

Send for oar new 



Lose to 
DE 



TO ROSE-CULTURE* and choose from oyer 3Q0 
tW^ortoTAdtoas THE?DINGBE A OONXBD CO, 
Bobe-Gbowebs, West Grove, Chester Co., Fa, 



f^RO, C. TRACT & CO., General Commission Agents, 
vJ Cleveland, O., make a specialty of Introducing In- 
ventions. Agents wanted, for valuable and saleable 
patents only. ^^^ 



' The .ug.mi ol AgeoU witfl tat^ 
_ ^matrniflcent new comblnkt'on qIa 
^•fci ILLUSTRATED WEEKLY bj 

MARVELOUS. 

^Let&oo&e fall to a.nd fop p»r- 
rticuUn. CHAS. CLUCAS* CO. . 
14 W«TT»nSt.,N.» York. 





I AlllCfi can make KS a day. In their own city ortown. 
LAUICO Address ELLIS M'F'G Co.. Waltham.Ms. 



JT PA ITS to sell our Rubber Hand Printing Stamp! 
Terms free G. A . HARPER 4 BRO.. Cleveland, O. 



= -j:m.carpenter 



MANUFACTURER OF FIRST CLASS TAPS AND 
DIES, Pawtucket, R. I. 



S' 



tesl lettsb CUTTING— Seals 4 Presses, Brands, Sten- 
cils, 4c. Prices low. Steel Stamp Works, N.Hav.,Ct. 




BEST 



GOLD PENS 

An mannfkotared by JOHN HOLLAND, No. II Wort Fourth 
St., Cincinnati. By a patent prooeaa he alloji pure gold ao ai 
to make it aa elastic as Damucai Steel. Prtoes M low as 
the old style. Send tor illustrated prloe list. 



TAKE 



NOTICE. We have the 
largest and beat selling 
Stationery Package in the 
World. It contains 1 8 
sheets of paper, |8 envel- 
opes, pencil .penholder, golden pen, and a piece ofvaluable 
Jewelry. Complete sample package , with elegant gold-plated 
sleeve buttons, and ladles* fashionable fancy Set, pin and 
drops, post-paid, 25 cents. packages, with asaorted Jew- 
elry, ft I . <»oMd Goltt Patent I^ever Watch free to all agents. 

BRIDE A. CO. v 769 Broadway, N. Y- 



I?OR SALE— 12x36 in. Greene Engine, Brown & 
X 1 Sharpe Unlver 1 Milling Machine, Travers Drill, 
Large lot 15 & 16 In. Lathes, Small Screw Machine, Plan- 
ers, Drills, Drops, and Presses. ALLIS, BULLARD & 
CO. , Limited, 14 Dey Street, New TorJc. 




The fact that this snarting nas 75 per cent greater 
strength, a finer finish, and la truer to gage, than any 
other in use, nders It undoubtedly the most economical. 
We are also the sole manufacturers of the Cklkbrated 
Collin b' Pat. otjptjng, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed os 
application to JONES A LAUGHLIN8, 

7r; Try Street, 2nd and 8rd Avenmes, Pittsburgh. Pa. 
WO S. Can al Street. Chicago, Hi., and Mllwaukle, wis. 
PT'Stocfcs of this shafting In store and for sale by 
FULLER, DANA, 6 FITZ, Boston, Mass 
6BO. PLACE* CO.. 121 Chambers St.. N. Y. 



DONT SUBSCRIBE 



for any Paper or 

J ^___^______ Magazine till yoa 

Tito to Al. T. Kichahdbon, fublliher and Subscription Agent, 
M Fulton St, Brooklyn, N. Y. A Premium for every Subscriber. 



Todd & Rafferty Machine Go. 

MANUFACTURERS OF 
The celebrated Greene Variable Cat-OO Engine, Lowe i 
Patent Tnbnlar and Fine Boilers , Plain Slide Valve 8ta< 
tlonary, Hoisting, andPortable Engines. Boilers of al 
kinds. 8team Pomps, Mill Gearing, Shafting, Ac, Bilk. 
Tow Oakum. Bagging , Rope, Flax, and Hemp Machinery 
Agent* for the New Haven Manufacturing Co.'. Machtn 
Ist's Tooli, for Judson's Governors and Stop Valves, 
Stnrtevant Blowers, and Differential Pulley-Blocks 
WAKBBOOM8. 88 LIBERTY STREET, NEW YORK. 
WORKS. PATBB8QN, NEW JERSEY. 

OK f/\ 0Qft per day at "ome. Samples wortb 15 
*P" w < P' au free. Sinreos ft Co. , Portland. Me. 



* * T " S J UUSUSthePnbUaherwewllUendeverTread. 
er of this Paper a .ample package o f Transfer Pictures free. 
Send so. stamp for postage. They Eire highly colored, beauti- 
ful, and easily transferred to any object. Agents wanted. 

/, h. PATTEN * CO., U9 William 8t, New York. 



FIRST PRIZES, VIENNA, PARIS. NEW YORK, 
BALTIMORE, BOSTON. 
Send for circular of recent patented Improvements. 
THE NORWALK IRON WORKS. 

Booth Norwalk, Conn. 



WANTED! SALESMEN at a salary of 81200 a 
year to travel and sell goods to Dealers. NO 
PEDDLING. Hotel and traveling expenses paid. 
Mclress, Monitob Manufacturing Co., Cincinnati, Ohio. 



Tile TOll-uate ! ingenious gem I SO oblectsto 
find! Address.wltb stamp. B. C. ABBEY. Buffalo ,N.Y 



IMPORTANT FORALLCOKPOBATIONSAND 
MANF'G. CONCERNS.— Bnerk'a Watchman'* 

Time Detector, capable of accurately controlling tbe 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for clrcolar. 
J. E. BUERK, F, O. Box 979, Bonton, Mas*. 

N.B.— The suit against lmhaeuser& Co., of New York 
was decided In my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeuser ft Co. for sell, 
lng, contrary to the order of the Court. Persons UBlng 
clocks Infringing on my Patent, will be dealtwltn accor 
ding to law. 



..nFINEJEf BLACKe'...., ._ 
[parts of hi ac hint? ry .casting's 
V0l -k ENAMELED JET CIIODS f in 

QWERICAM F.NIMELCO II W 



re Ond ath*r in eta 
pta l,m «dp ta o i He 

'rouioewce:, r. 



jet © (JfJC * Week to Agents. Samples FREE. 
»$ OU fr_jM_jj P. O. VICKEBY, Aogosu, Mai ne. 

STEAM ENGINES FOR SALE 

I offer the following very superior Todd ft Rafferfr En- 
gines for sale at greatly reduced prices: Ooe 18x86, one 
14x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x20, 



one 7x16, one 5x10 on legs, one 8x12, portable one 8x16, 
doable hoisting; all first class and entirely new. Also 
various sizes and kinds of Boilers. I will also famish 
specifications and estimates for all kinds of rope and bag- 
ging machinery. Bend for descriptive clrcolar and price. 
Address '■. c J.C.TODD. 

10 Barclay St. New York, or Paterson, N. j. 



Banbury Drill Chucks, 

New- 187 6-Pattern. 

VT GREATLY IMPROVED- ALL, CAST STEEL. JEk 

PRICE REDUCED TO $8.00, 

Sold by all dealers In Mechanic 's Tools. 

THE HULL ft BELDEN CO., Maktjfaotukebs, 
Danbory, Conn. 




S12 



a day at Home. Agents wanted. Outfit and 
terms free. TRUE £ Co., Augusta, Maine. 



LCOTT LATHKS,f or Broom, Rake and Hoe Handles 
S. C. HILLS, 51 Cortlandt St., N. Y 



T.Tnolcinr Latest Improvement. 

Xj&ceiSlur Double Treadle, Including one 
doz. Saws, thirty Inimitable Fret 
Sawing Pattern ss Prepared Wood 
to tbe value of $4. A new device 
fortlgbtenlngSaw, Power Drilling 
attachment, Wrench, Oil cup, and 
Screwdriver. Speed 800 strokes per 
minute. Saws IK In. thick. Price, 
complete, cased and delivered on 
board cars, orat Express office, $12. 
SMALL STEAM ENGINES, wltb 
copper Boiler ,to drive HgbtLatbes 
Scroll Saws, &c. 100 Scroll Work 
Designs Free on receipt of stamp. 
GEO. PARR, Buffalo, N. Y. 
17* Saw only, without Attachments,l$9.00. 




$50. 



00 SCREW-CUTTING FOOT L1THI8- 
Foot Drill Presses. Send for Circular to 

H. L. SHEPABD Clnclnna , O. 



mTJAVto sell our Rubbxb PRnrrnro »ahpb. 
AAA Termsfree. Taylob* Co., Cleveland, o. 



A TOWN LOT ABSOLUTELY GIVEN AWAY! 

Sioo 



WE OFFER FOR 
THIRTY DAYS, A 
TOWN LOT IN 
MINERAL CITY, 
GRAYSON COUNTY 



TEXAS, FREE 
EVERY LOT GIVEN 
AWAY UNCON- 
DITIONALLY. 
NO SETTLEMENT OR IMPROVEMENT REQUIRED. 

YOUNG MEN, SECURE A HOME IN THE FINEST PORTION 
OF THE UNITED STATES, FOR NOTHING. 

FACTS AJST> STATISTICS. 

Grayson county, Texas, is in the finest portion of the State, and is traversed by three railroads, and 
enjoys the ad vantage s of the Red River navigation. Has been settled for THIRTY years. SUMMER 



f States statistics of 1870. Grayson connty, Texas, produces a 



injoys the advantage s of the Red Kivcr naviw 

rHE YEAR ROUND. From the United,.. ,_ 

variety of production unrivaled in the country, COTTON. TOBACCO, CORN. WHEAT, PO- 
TATOES, and all the FRUITS of the SUNNY SOUTH, as well as the growths of hardier cli- 
mates, making this country truly a paradise. 



Texas Central Railroads. The location is beautiful and healthy, and in all respects desirable, having nat- 
ural parks, good drainage, an d abundance of pure water at all seasons of the year. 

WHY WE GIVE LOTS AWAY. 

The Ohio, Kentucky and Texas Land Company have large tracts of the best agricultural and min- 
eral land in Northern Texas. And the time seems to be favorable to throw some of our lands on the mar- 
ket at prices ranging from $5 to $10 per acre for unimproved, and $20 to $30 for improved lands. We have 
platted in the midst of our lands the town of MINERAL CITY and to encourage emigration there, we 
give to anyone sending their names to us. a WARRANTY DEED iu fee simple for one or more lots in 
MINERAL CITY, the only charge being the sum of ONE DOLLAR to pay the Notary Public for 
acknowledging the deed, and actual expenses. WE DO NOT OIVE EVERY LOT AWAY, but 
every alternate one. We do not expect that every one who takes a lot in Mineral City will go there, but 
we uO think A GREAT MANY will, and they will induce their friends to follow, and it will be but a short 
time until we have a FLOURISHING CITY- And as we own every other lot it is obvious to all how we 
are to make money. We make out the deeds UNCONDITIONALLY, not requiring you to settle or 
improve. Our limit to any one person taking advantage of our liberal offer is five lots. 

INSTRUCTIONS.— Wewillsend. by return mail, to anyone who will send us, with in thirty days from 
dateof this paper, one dollar with theimames writtcnplainly iuFULL. aclearWARRANTY DEED to 
a25XlOOFT.townlotinMINERALClTY,Grayson county, Texas, CLEAR OF ALL TAXES 
TO JANUARY I, 1878. Your application for a town lot must in all cases be accompanied by ONE 
DOLLAR, to pay cost of drawing, and acknowledging deed, and registry fee. and mailing, and postage. 
Your lot can then be sold or transferred at pleasure. LET ALk IMPROVE THE CHANCE 
TQ SECURE A HOME. Deeds sent (o any part ofthe UNITED STATES AND CAN- 
ADAS. Address all communications to the 

OHIO, KENTUCKY, AND TEXAS LAND COMPANY, soesace st, Cincinnati, o. 

Remember this offer is good for THIRTY DAYS ONLY, 

M®" Parents, Secure a Few Lots for Tour Children ! 

This advertisement will not appear again in the paper. 



DUCK GUN FOR SALE CHEAP-nearly 

new— 8 Gauge, muzzle loader. Plenty of metal in breech, 
which will allow very he avy charges. Address 

HODGKINS & HAIGH, 7 Warren St. . New York. 



IRON 

Beams & Girders 



UNION IRON HILLS, PitUDurgh, Pa.— 
_ The attention at Engineers and Architects Is called 
to our Improved Wronght-Iron Beams and Girders (pat- 
ented), In which the compound welds between the stem 
and flanges , which have proved so objectionable In the old 
modeofmannfacturlng.areentlrelyavolded. We are pre- 
pared to furnish all size, at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph, address 
Carnegie Brothers * Co. .Union Iron Mlll>,Plttaburgh,Pa. 



dbOQA FOR BEST PIANOS IN the WORLD 
rjp^«7v» —In use all over the C. 8. In over 900 
towns by persons you will find In our Illustrated Circu- 
lar, probably residents of your own place, or very near, 
where you can try our pianos. Genuine Rosewood- 
overstrung— full Iron plate— TK octaves— Agraffe— and 
possessing every Improvement known, and warranted 5 
years by a responsible Incorporated Manufacturing Co., 
referring by permission to the Chemical National Bank, 
New York City, by far the strongest bank In America. 
Pianos sent everywhere on trlaL We have no agent.. 
Send for Illustrated Circular giving full particulars. 
Address UNITED STATES PIANO COMPANY. 
(Please name this paper) . 810 Broadway, New York. 



PERFECT 

NEWSPAPER FILE. 

SO! 

The Koch Patent Tile, for preserving newspapers, 
magazine., and pamphlet., has been reoently Improved 
and price reduced. Subscribers to the Sononno Am- 
bkioah and BotnrtFia AKXBiOAXf SvmiutT can be 
supplied for the low price of 11.90 by mall, or 11.25a t the 
office of this paper. Heavy board sides: Inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper, 

KTJHM * CO., 

Publisher! Bchbtoio Ajcbuoa*. 



Wood-Working Machinery, 

Such aa Woodworth Planing .Tongnelng, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and Re- 
Baw Machines, ana Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERBY, RT7GG A RICHARDSON, 
26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by B. BALL A CO.) 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, ftcj also Small 
Engine Lathes, Metal Hand Planers, Ac. 
Neatest designs , superior finish, ton 
Prion. Our new Catalogue describe! 
these and every tool necessary for theAm- 
ateur or Artlzan. Send for ft. 
WM. L. CHASE A CO. 
N A 97 Liberty St. New York. 




Pond's Tools. 

KHQimg LATHES, PLANERS, DRILLS, ofcc 

Send for Catalogue. DAVID W. POND, Successor U 
LUCIUS W. POND, Worcester, TOsum. 



SILVERED BLASS TELESCOPE 

For Sale— Ten Inches aperture, best English make. Full 
particulars by roall. Address P.O.Box 91S,Sprlngneld,0. 




YALE 
IRON WORKS, 

New/ Haven, Conn., 

Builders of the Yalx Vkbtioal, 
the beet and most Economical, 
either for land or marine use ; also 
Hobizontai.8, with or without 
the Sider Cut-off. 
I Spscial Tools made to order, 
[all at prices that defy competi- 
tion. Bend for Circular. 



Lathes, Planers, Simpers, Drills, 

CtewreVBaltOatten ate. B. «HrULD,N«wzrk, N.J. 



REV EBSIBLE 

HOISTING ENGIHE 

FOR ALL PURPOSES. 

sW Cheap, simple, durable, and effective. jEk 
LIDGBRWOOD M'F'G CO., 16S Pearl 8t. N.7 



NO 



We will start you m a business you 
can make (SO a week without capital 



Ft/I f\ IM P V S*??-i n 5-r??P5. c - tab - 1 ~ t^y-J^^Z, B £ r ' 



Agents Supply Co. . 261 Bowery, N. Y . 



GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAY RETORTS, TILES, FIRE BRICKS, Ac. 
fW Terra Cetta Pipes of all sizes. 



SPARE THE CROTON Si SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Rldgewood 
Water. WM . D . ANDREWS A BRO ., 414 Water St ., N . Y 
who control the patent for Green's American Driven Well. 



$984 



Made by one Agent In 57 days. 13 new 
articles. Samples free. Address, 
C. SI- LINDiGIOIf, Chicago. 

9 I 7.40 for ffi5.00.-New Novelties, 
Jewelry, Chromos, New Style Stationery Packages, &c. 
Address NAT. NOV. CO., 400 Chestnut St., PMlad., Pa. 



$3 



WATCHES. Cheapest in the known 
world. Sample uxtich and outfit free to Agents, 
For terms address COULTER & CO .ChfcaKo 



The H O A D L E Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD BAIANtED VALVE. 

THE BEST & MOST ECONOMICAL ENGINE MADE 

se/vn rot? C / & C U L A n . 

TheJ.C.HOADLEYCO. LAWRENCE. MASS. 

STATE WHERE rOU SAW THIS. 



SHAFTS PULLEYSHANGERS. 
COUPLINGS ETC. ; 



n Stock, and for Sale by 

WILLIAM SELLERS A CO. 
Philadelphia, and 79 Liberty St ., New York. 
Price lists and pamphlets on application. 



Steel Castings, 

From X to 10,000 lbs. weight. An Invaluable substitute 
for expensive forglngs, or for malleable Iron castings re- 
quiring great atrentrtb. Send for circular and price list 
to CHESTER STEEL CASTING COMPANY, EVE- 
LINA STREET, PHILADELPHIA, PA. 




ARMSTRONGS HEATER, FILTER, 
AND LIME EXTRACTOR combines the 
greater efficacy In heating, condensing, 
and filtering impure water. It removea 
and prevents scales by supplying Boilers 
wltb pure water. Will save its coBt in fuel 
within one year. No one should use steam 
boilers without one. Also Manufacturers 
of the Perkins Stationary 
Steam Fire Pump, reliable 
for any service, fully guaran- 
teed. For particulars and cir- 
culars, address Batjghmax, 
Ctjbtis&Co., Manufacturers, 
Toledo, Ohio. 



P. BLAISDXSLL & GO., 

Worcester. Mass., 
Manufacturers of tbe Blalsdell Patent Upright Drills and 
other first-lass Machinist's Tools. 



Planing A Matching. 

Moulding, Be-sawlng, and Tenoning Machines. Scrol 
Saws and General Wood- Working Machine: 



JOHN B SCHEACK'SBONSS Matteawan.N. T. 
Send for Catalogue. { 181 uoertr St. . N. I. city. 



ngl 
Mat 



lery. 
n,N. : 



$39 



,Each week to Afrents. Goods Staple. 10.000 
{testimonials received. Terms liberal. Par- 
ticulars Iree. J.Worth & Co. St. Louis, Mo. 



$66 



a week In your own town. Terms and 15 outfit 
free. H. HALLETT A CO., Portland, Maine. 



.tS^MrW£*11 SAFETY HOISTIMO 

OTIS Machinery. 

OTIS, BROS. & CO. 

No. 348 BKOADWAT, cSB W /ORK 




Durable, and Efficient. 



Boult's Patent 

Reverse Motion 

Paneling, Variety 

moulding: and 

Dovetailing 

machine* 

cuts Panels of 

any design or 

style of mould In 

tbe solid wood 

with neatness 

and dispatch. Is 

a first class 

Shaper, Edge 

and Scroll 

M o u Ider. 

Does genera 1 

Dovetailing witu 

thick or t h 1 ii 

stuffs. Simple 




PT" Bend for Pamphlet and 
Sample of work. 

Improved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 
B. C. MACHINERY CO., 

Battle Creek. Mich. 



BEDFORD'S 

Eureka Air Pistol. 

Eureka M'f g Co., 

171 Devonshire St., Boston, Mass. 




Small Tools of all kinds j also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Bests, Ac. Catalegues free. 
GOODNOW & WIGHTMAN, 38 Cornhlll, Boston, Mass. 



HOLLAND S 

AT. GLASS OIL CUP 

ARE THE BEST. 



48 GOLD STREET, NEW YORK. 



Brainard Milling Machines M e8 ' 

Universal Milling Machines from $200 upwards ; Brown's 
Patent Screw Machines, 4c, 4c. Address BRAINARD 
M. M. CO., 1*1 Milk St. , Boston, Mass. 
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S 1.00 a line. 

7»< 



Inside race ........ f Scent* a line. 

EnffratHnps may head advertitements at the tame rate 
per line, by measurement, at the tetter prat Ad- 
vertisements mutt be received at publication oflce at 
early at frtday morning to appear in next issue. 



TO INVENTORS.— Correct and lowest esti- 
mates of flrst class Manufacturers obtained, for 
Machinery, Cutlery, Brass, Iron, Steel, Plated, and Me- 
tal Goods of every description, from model, sample, or 
good drawings (sample preferred) . We are In the center 
of the largest manufacturing district In New England, 
and have extensive acquaintance and Influence. Busi- 
ness strictly confidential. Satisfaction guaranteed. Terms 
(3.00 each article. F. W. UPSON & CO., Manufactu- 
rers' Agents, 38 Bank St., Waterbury, Conn. 



ENGINES, good as new. Fixtures complete.— 
1-8x12 Portable (Hoadley), 1500; 1-7x10 Portable 
(Ames), (425; and several Stationary Engines: 6— 7W— 
ta— 8— 8«-9-and 10 inch cylinders. Also, 1 New 2H. 
Upright Boiler, (110. GOODWIN* WHITE, Oil Clty.Pa. 



SMITH'S MANUAL— Complete Self- 
Instruction in Telegraphy— also contains the largest il- 
lustrated Catalogue of Telegraph and ElectrlcalBatte- 
rlesand Instruments published in America. Mailed, post 
paid, toanyaddreBBforSOc. L. G. Tiilotsoh&Co.,N.Y. 



PORTLAND CEMENT 

ROMAN ft KBENE'8. For Walks, Cisterns. Fonnda- 
ttoni,8tsbleB,Gell&n t Brldge8 ( BeserTOln.Brewertef.etc. 
Bemlt 10 cents for Practical Treatise on Cements. 
8. L. MTOWiB T A Co., tt South St., New York. 



ALL THE LOFTS AND PAET OF THE FIRST 

floor and basement corner Center, Canal, and Walker 
St., now occupied aa a Billiard Manufactory and Sales 
Room. Power f mulshed, If desired. Light on all BldeB. 
One of the best locations In N ew York for Manufac- 
turing, and central for a Sales Warehouse. For further 
nformatlon, apply to office Scientific American. 



WANTED— TO ESTABLISH AGENCIES fob a SELF- 
Measuring Fluid Tank on commission, or manufac- 
tureandsellon a royalty. AddressBoxUa.Geddes.N.Y. 



Portland and Keene's Cement 

From the best London Manufacturers. For sale by 

JAMKS BRAND, 85 Beefcman St., New York. 
A Practical Treatise on Cement furnished for 35 cents. 



r Fim Premium aJUatf of AH at Ctnttnnial, 
. DO 
YOUR 
OWN i, 

| P»» for cardi.lmbeli, envelope*, etc. Luge 
" steeif or large work. Anybody can work them, 
fchsve good pastime for spare hours, and can 
"make money by taking In small jobs. 
. vk, £y, have much fan andmake money 

ssf« *••#*■ »s* Sjr.a'fettC;: 

"ti to Mfit, KEL8EY A CO. Meriden, Conn 




Hand and 84!/ -Inking. 
i S»v. money! Do 
91001. sdTertlUng 



ffljr 7 Of\ AGENTS' PROFITS per week. Will prove 
JDO i .OU It or forfeltfSOO. New articles are Justpat- 
er'ed. Samples sent free to all. Address 

W. H. CHIDESTER, 218 Fulton St. New York. 
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Hnnn & Co.'sPatent Offices. 



Tke Oldest Agency lar Soliciting Patent* In the 
United 



TBIBTi TBABS- XXPSRIXSOS. 

MORS PATENTS nave been secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, .specification writers, and 
draftcrm en that can be found, many of wbom hare been 
selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed them- 
selves of Munn ft Go. 's services in Avamttting their in- 
ventions and procuring their patents. 

MUNN ft CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examln e In- 
ventions, confer with Inventors, prepare drawings, spe- 
cifications, and assignment*, attend to filing applications 
nl the Patent Office, paying the government fees, and 
watch each case step by step while pending before the ex- 
aminer. This Is done through their branch office, comer 
K and 7th streets, Washington. They also prepare and 
file caveats, procure design patents, trademarks, and re- 
ssnes, attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyright*, attend to Inter- 
ferences, give written opinions on matters of Infringe- 
ment, furnish copies of patents, and, In fact, attend to 
every branch of patent business both in this and In for- 
eign countries. 

A special notice Is made In the SCIENTIFIC AMERI- 
CAN of all Inventions patented through this agency ,wlth 
the name and residence of the patentee . Patents are of - 
ten sold. In part or whole, to persons attracted to the In- 
vention Dy such notice. 

Patents obtained In Canad a, England , France .Belgium , 
eermany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Bend for pamphlet pertaining specially to foreign patents, 
which states the cost, time gran ted.and the requirement* 
for each country. 

Coplea ol Patent*. 

Persons desiring any patent Issued from 1888 to Novem- 
ber at, 1867, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent Issued since November 37, 18t7, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice |l. 

A copy of the claims of any patent Issued since UN will 
be furnished for |i. 

When ordering copies, please to remittor the same as 
above, and state name of patentee, title of Invention, 
and date of patent. 

A pamphlet containing fall directions for obtaining 
United States patents sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables Important to every pat- 
entee and mechanic, and Is easeful handbook of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address 

MUKH * 00., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N.T. 

BRANCH OFFICE— Corner of F and 7th streets, 
Washington, D. 0, 




THE 
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For 1877- 

THIRTY-SECOND YEAR. 



Only $3.20 a Tear, including Postage. Weekly. 52 Numbers a Year. 



This Widely Circulated and splendidly Il- 
lustrated paper is published weekly. Every number 
contains sixteen pages of useful information, and a large 
number of original engravings of new inventions and 
discoveries, representing Engineering Works, Steam 
Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Electricity, Telegraphy, Pho- 
tography, Architecture, Agriculture, Horticulture, etc. 

Mechanics find in The Scientific American the 
latest and most valuable information concerning their 
various trades, and details of all the latest and best im- 
provements in machinery, tools, and processes, together 
with such useful knowledge as will tend to dignify their 
occupations and lighten their labors. 

Inventors find in" The Scientific American all 
necessary instructions how to secure Letters-Patent for 
their inventions ; excellent illustrations and descrip- 
tions of the best inventions made in this country and 
in Europe ; an official list of all Patents granted weekly 
at Washington,, with numerous explanatory notes; dis- 
cussions of questions concerning the Patent laws of the 
United States, reports of trials in court, etc. 

Manufacturers find in The Scientific Ameri- 
can illustrated articles descriptive of the most recently 
invented machines used in various manufacturing op- 
erations, the different processes being lucidly described; 
engravings of new ornamental designs ; practical recipes 
of much value. 

Engineers find in The Scientific American 
valuable descriptions of all the best inventions connect- 
ed with Steam, Railroad, Marine, and Mechanical En- 
gineering ; together with a faithful record of the pro- 
gress of science in all these departments, both at home 
and abroad. 

Chemists find in The Scientific American de- 
tails of recent discoveries made in Chemistry, and arti- 
cles on the application of chemical science in all the 
useful arts. 

Agriculturists and Horticulturists find 
in The Scientific American engravings and descrip- 
tions of the best and most approved Farm Implements ; 
valuable information on matters relating to Floriculture ; 



the latest and best illustrations of New Ornamental 
Plants, for the house, lawn, or garden. 

All Classes of Readers find in The Scienti- 
fic American a popular resum€ of the best scientific 
information of the day ; and it is the aim of the pub- 
lishers to present it in an attractive form, avoiding as 
much as possible abstruse terms. To every intelligent 
mind, this journal affords a constant supply of instruc- 
tive reading. 

Remember, The Scientific American is a week- 
ly paper— fifty-two numbers a year— and every number 
contains as much information as many of the publica- 
tions that are issued monthly. 

The Scientific American should have a place 
in every Family, Library, Study, Office, and Counting- 
room ; in every Reading-room, College, Academy, and 
School. A year's numbers contain 832 pages and several 
hundred engravings. Thousands of volumes are pre- 
served for binding and reference. The practical recipes 
are well worth ten times the subscription price. As an 
instructor and educator The Scientific American has 
no equal. It is promotive of knowledge and progress 
in every community where it circulates. 

Terms of Subscription*— One copy of The 
Scientific American will be sent for one year — 52 
numbers — postage prepaid, to any subscriber in the 
United States or Canada, on receipt of three dol- 
lars and twenty cents by the publishers ; six 
months, $1.60 ; three months, $1.00. 

Clubs. — One extra copy of The Scientific 
American will be supplied gratis for every club of jive 
subscribers at $3.30 each ; additional copies at same 
proportionate rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars 
by the publishers. 

The safest way to remit is by Postal-Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 



MUNN & CO.. 37 Park Row, New-York. 




SUPPLEMENT. 

$5 a Tear by Mail, post-paid. Send 10 Cents for Specimen Copy. 

The Scientific American Supplement is a large and splendid periodical, issued every week. 
Each number contains sixteen large quarto pages, profusely illustrated with engravings. 
Fifty-two. numbers a year. Uniform in size with the Scientific American. 
The Supplement is, however, separately paged, distinctive in charac- 
ter, and forms a most valuable independent publication. 

The Content* of the SCIENTIFIC AMERICAN SUPPLEMENT for the year 1877 will embrace a very wide range, 

covering the most recent and valuable papers by eminent writers In all the principal 

departments of Science and Useful Knowledge, to wit: 

1. Chemistry Ud Metallurgy.— Embracing New Chemical 
Discoveries, Improvements, and Processes, with en- 
gravings. New Processes of Working Iron, Steel, 
Lead, Copper, Gold, Silver, and the Various Metals, 
with engravings of New Apparatus, New Informa- 
tion, etc. 



2. Mechanics Ud Eagiaeering.— The latest and best papers 
upon Steam Engineering, Railway Engineering, Min- 
ing, and Civil Engineering, Mill Work, Textile Indus- 
try, with engravings and working drawings. 

3. Electricity, Light. Beat, Soul— Latest Improvements 
in Telegraphy, Telegraph Engineering ; Improve- 
ments in Galvanic Batteries, Electric Engines, New 
and Useful Applications of Electricity in the Arts, 
with engravings. 

4. Architecture.— Examples of the best New Structures, 
with details and drawings. 

6. Technology. — New and Useful Inventions and Discov- 
eries relating to THE ARTS : Improvements in Pho- 
tography, Printing, New Implements; New Machin- 
ery, New Processes, New Recipes, Improvements 
pertaining to Textile Industry, Weaving, Dyeing, 
Coloring, New Industrial Products, Animal, Vegeta- 
ble, and Mineral— with engravings. 

6. Agriottltttre, Botany, and Horticulture.— Ne wand Use- 
ful Information in all branches of Agriculture. Des- 
criptions of New Plants, Trees, Shrubs, and Flowers, 
New.Useiul, and Interesting Facta in relation to Cul- 
tivation, Propagation— with Engravings. 



7. Sural and Household Economy.— The Latest Informa- 
tion concerning Building Materials, New and Valua- 
ble Recipes, and a great variety of Miscellaneous 
Information pertaining to Rural and Household 
affairs, with engravings. 

8. Materia Medlca, Therapeutics, Hygiene— Exhibiting the 
progress of Medical Science in various branches. 
New Medicinal Preparations, New Health Appli- 
ances, and much Interesting Information. 

9. Natural History and Zoology.— The Latest Investiga- 
tions, Discoveries, and most Interesting Information 
in this department of Science. 

10 and 11. Meteorology, Terrestrial Phyiloi, Geography.— 
Accounts of Interesting Atmospheric and Terrestrial 
Phenomena, Travels, Explorations, and Discoveries, 
etc. 

12. Geology and Mineralogy.— The Latest and most Inter- 
esting Geological Investigations and Reports, and 
New Discoveries. 

13. Astronomy. — Recent Interesting Discoveries and In- 
formation, with Reports of Astronomical Phenomena, 
Progress, New Instruments, etc. 

TEEMS :— Scientific American Supplement, one year, post- 
paid, $5.00. One copy of Scientific American and 
one copy of Scientific American Supplement, one 
year, post-paid, I7.00. CLUBS.— One extra copy ol 
the Supplement will be supplied gratis for every 
club of five Supplement subscribers at $5.00 each. 

All the back numbers of the Supplement, from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each. 



THE TANITE CO., 
STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 
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THE BEST 

AND HOST ECONOMICAL 

Boiler Feeder 



FRIEDMANN S INJECTOR 



MANUyACTUBED BT 



NATHAN A DREYFUS, New York. 

106 Liberty St. 
Send for Circnl a'r . 



DAMPEB nXICSm AND LEVERS 

REGULATORS OXSIS A SAGE COCKS, 

MURRILL As KttICTW T 44 Holllday St.. Bait. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

f . B. FBimil, 7. PMl 1. 1 ILLEI, Pltft 
I, B. FLEECE, JttT. 



Pti iuliui—I For "bowing heat of 

JryTvIUClifdjrS, Ovens.Hot Blast Pipes, 
Boiler Fines, gaper-Heated steam. Oil sails. Ac. 

HKNBY W. BULKLBT, Bole Manufacturer. 

149 Broadway, New York. 




and Shaped Diamond Carbon Points, indispensable for 
Tracing Emery Wheels, Grindstones. Hardened Steel 
and Paper Calender Rollers, Drilling, Planing, Moulding 
and sawing Btone. J. DICKINSON, 64 Nassau St. , N. T 



Machinists' Tools. 

N*w and Ikpsotsd Fimm • ■ 
Bend for new Illustrated catalogue. ■■ 

Lathes, Planers, Drills, &c 

NEW HAVEN JtUfTOFACTVRING CO. 

Mew Haven, Conn. 



ROCK DRILLING MACHINES 

AIR COMPRESSORS. 

MANUFACTURED BY D p n P 

SEND FOR PAMPHLET. FITCHBURG MASS. 



NO YE' 8 B-J 

.Mill Fnrnlshliur'Works 

are the largest In the United StoteP They make Burr 
Millstones, Portable Mills, Smut Machines Packei 
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Picks, Water Wheels, Pulleys and Gearing, specially 
----- "1. Bend for Catalogue. 

J. T. NOTE ft BON, Buffalo, N. T. 



adapted to flour mills . Bend for Catalogue. 



I f\£^ If M> Best Renin* articles in the World 
■ss\^^*7 IV One Sample free, and on order good 
for S&OO. ATKINSON A CO.,201inton Place, N. T. 
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Niagara 
Steam Pump Works 



Established 1836. 
CHARLES B. HAKDIOK, 
*• lllitai Strut, 
brook r,YM. W. 



pUHCHINGr M e dret?«?rSM5 

r DB0P MtBBSEB. SaSBw^g. 00 " 



Address, MUNN & CO., Publishers, 37 Park Row, New York. 




Shaping Machines 

Have novel device for changing 
length of stroke while in motion, 
also, automatic down feed, and 
quick return. Four sizes. 
1 Patented 186&, 1871, 1874. 

Wood * Light Machine Co. 

Worcester, Mass. 

Manufacturers of all kinds of 

Iron Working Machinery 
Shafting, Pulleys, &o 



H0W-C01IBP8TIB LK STEAM BOILB B « FCT 

COVERING 

OTiTH "AIH. SPACE" HUEFE* VEftTKNT , 

Saves 10 to ao per cent. CHALMERS BPENCB CO., 
Foot TL. WETEm N.T.jIMN. and Bt. . St. Louis, MO. 

THE "Scientiflo American" Is printed witn 
CHAB. ENBCJ JOHNSON ft CO'S INK. Tenth and 
Lombard Bt*. Philadelphia, and 59 Gold St., »ew Tort. 
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